
MATII 4 
(JZZLES 

ISO OK * 


it Brain teasers, games, and * 
activities far hours ul fun 



Sfi.95 (CANADA SI 0,95) 


JUVENILE 



"The Everything* Kids ' books are fun, challenging, and educational.” 

-Lynn Favreali, RN, homesch other 





STUMP YOUR 
IlUFiVDS AN1) FAMILY! 


W ho knew that math could be so cool? 
Crammed with games, puzzles, and 
trivia. The Everything^ Kids Math 
Puzzles Book puts the tun back into playing 
with numbers! 

If you have any fear of math — or are just 
tired of sitting in a classroom — The Everything* 
Kids' Math Puzzles Book provides hours of 
entertainment, Youil get so caught up in 
the activities, you won't even know you're 
learning! 


Inside, you’ll be able to: 

* Decode hidden messages 
using Roman numerals 

* Connect the dots using 
simple addition and 
subtraction 

* Learn to create magic 
number squares 

* Use division to answer 
musical riddles 

* Match the profession to 
numerical license plates 


Meg Clemens has a B,A. in mathematics from Wellesley College, an 
M,5. in inalhc-maLic* from Wright State University, and an M.S. in teaching 
from SUNY r\j ted am Collugc. She is ako a National Board Certified 
Teacher Ms, Cl emu ns has been teaching hij$h school math for the past 
nine years, 

Glenn Clement has a R-S- in, mathematics from ihe Massachusetts 
Institute of Technology, an MS, in operations research from the Air 
Force Instituted' Technology, and an MS. in teaching from SUNY 
Potsdam College. He has been a high school teacher for 
eleven yearn. 

Sean Clemens i? a high school student who competes 
in the NYS Math League Contest and the American 
Mathematical Competition- The Clemens family lives 
in Canton, NY. 



9 ,t 781580"627733 l 

ISBN 1-58062-773^-0 


50 6 95 

1111 1:111 


MATII 

PUZZLES 

BOOK 



ADAMS 


ScTite db$n Jyi' Difflnm A Jihrmwi 
(Awr iustntos by hanii 




The 



Math Puzzles 

Book 


Brain teasers, games, and 
activities for hours of fun 


Meg, Glenn, and Sean Clemens 


A 

Adnms Media Corporation 
Avon, Massachusetts 


PublkhiTvg Cary M Kicbs 

I/atioging Pjdiir^: ivctfe hk Bride 


Cray Chief: Laura HucLoujltlin 


lLOORIAL 


Aequ^fc™ Bdiici: Be’Jmriy Eiowr. 
Develop wr/ Editor: juke Gtalin 


deduction Ed/or Khfytfi Hazzafv 


PR0DUCS10W 

^m.iCt-on Ditectix: Su^un iieate 
-*-.Hij***en Manager: MicheBe Hey EWly 
Designer Colleen Cunning r.nrr. 
Layml and Graphed Fj_ Beaince, 

Cr.! r-Aii Cunningh^nt, Rusjj.ayl Lbon, 
Dario ferenn It, Erin Ring, Frank Rvucu 


Jcpyn^hi *£3C3, Adams WWin -. Ai ng hi s reserwitl 

Ti i Jr.P I .-:■ pnm ti -i^ot my i»t be wptt^J -.J .1 . ji.i f-.-m: whh&r pHnnurai 
Iffiffi ih-:- pi±w rl.vt ].< 1 . ■ ■ - : 1 j mde i- : Jr.n*>r ear j rp ■ j j>ki m piV I v A -J i>- ■'■•■:■ 
arkl pbabcoptes trade Iw vkj vj » ■■ . u*' 

An £erjn Boot 

E^wy+lft? * 1 j a fevered tied- n . : '- ! A vim - K#±i a Gaper x.orv 


? . 1 1 . J v t i hy Alia - r= l.f . .4 Cq --: i -V. : r. 
A7 iiiUo::ote Street. Av-. rt MA W7.? ’ I.S A 
usvnv. LTctiniE.m&i- 4 . r j;n 

ISBN: 1-5806^ 773 0 

Print'd in ihs- Uzu'ad t!l4ivr :■: A*norxr3 
; I 11 G r 1 : D C B A 


T±J put. ‘-ri-f ■< iV- ^-■<1 1 f.r\ , ■ JftJ InMfBCrKr p*"prm - ■ f-t- «!*- 

r : -■-■ ■■■“ I Ki WM t F h • unJ.Tiljpirjj ’titf* Tt» £<^ * - ■- r e -*lp -! h r.-’v. fi.j !> •/! 

cr -^t-f ’rfrtT. t -jlI.t. - u, -L^i ^ r .au^aflrt- ti tv *^*.-> * 

fli £ : ;-T. '<ni FK s' (-1-: I T-i' I' rr-rn -Jv j ,1 fc- iw-L^d 


L f ed ‘>j# Arwr.c 5 n Anacabsci nfn t Wituft?# erf PjjDlifoerf s nnd rj l . 

y:.T/[ ; • , . - . II -JL y mte'JachJeit tffH » '■ ■ I! "mi ■ j puu-. s ut v . • ■ • ■ 

trri-i*JTirii Vi"in i- La *. - J- ■ j x ibere ^■oe^in 'J-j- i i i - ■ F.'-- 1 ri ws -4 u j u Ji-. , « . k 

^SdtTi iSm Tkr-^mdlKVJ law yt L.:^i u. uJUd- :g^Jd 


C_ .U ilu^r-Kt^nf Ef ( - CarJi H*^3Tk 
In^nK iljrjd.tr.1 try tA:t 1 3ts>sr, 

^ i J n a z is‘ . : r, j . JJ j_= ■ r-ibuti try E- j ■ ; . r , ' r - 1 n r i ■■ ; Kcrthi* £“Ja Oi-r. 
Puzzles ty tiilK &Q0L 


Puzite Fbv/ef Schrore hy '.'►•‘Wm Sc:l™tu TLirhn-j'-'^x-t., kc, uwd cfogw p-iirLe yjwb 

fh'A ^1*4; jjc?ai!3Di’#ci quanl'y w?x 4'^j h\ 1 i>:?i purr-Scise* 

fix- -on ; m£72~z$27. 

See the entire Everything 4 seria£ ot vrirvr.eve^ythiny^.corn . 


Awpi u CwkJOOOCi cf tDW-yawjTiwrt 


Contents 


Introduction 

. + . , T ... .. V 



£T\ 


n r\ 




/JJh 


f 

Number Notions / 1 


V, , Radical Reasoning / 43 


A Veiy Brief History of Numbers . 

.2 

Growing by Leaps and Bounds ......... 

.44 

The Importance ci Zero 

6 

Squares and Radicals 

.45 

All Ynu Need Is 0 and 1 ....... . 

,7 

Three in a Row 

4B 

A Number with a Name 

6 

How Four Can You Go? 

.50 


Plus or Minus a Puzzle / 15 


f— > 

Ury 
* - 1 

.. Geometry Games / 53 


Arithmetic Activities 

....16 

An Ancient Math 

54 

Numbers with Direction 

... . 16 

Basic Geometry 

55 

Magiu Squares ...... + + ,, + «. T T 

-,-.21 

C.’ii cuiat Reasoning, 

56 

Game of 15 

....23 

Tampering with Triuugles 

60 

Solve a Cross-Number P’jzz.c- ....... 

.... 24 

On u :’:e05ure Hunt 

64 


A /^'\ 

%p J 

V j Multiplied and Divided / 31 


Mighty Multiplication 32 

Daunting Division 35 

Prime Numbers . . 40 



Measurement Mysteries / 69 


Measuring Units 70 

Not by a Long Shot 72 

A Vfeghty Matter 76 

Stacking Up Zeros .................... 79 


Hi 



Brain Benders / 83 


Logical Math 

In :he Enchanted Kingdom 
In the Land of Confusion . 


84 

87 

SB 



Probability Puzzles / 95 


A Probable Cause . . . 

96 

Playing Dice 

97 

Even and Odd 

S9 

An Average Day . , T P , . . . , 

101 


n O’ l 

w 

.U' Random Remainders / 105 

So What's Left? .................. 106 

Network Puzzles 103 

Cole: My World Ill 

An Unsolved Mystery 112 


Appendix A: Glossary of Math Terms .... 117 


Appendix B: Road Ail about It. ......... . 121 

I^izzle Answers 123 



iv 


Introduction 



A a math teachers, we often hear these complaints: 

"I just cant do math'" or "Math was never my thing." 
Sometimes it's students who are frustrated in class; 
other limes it's parents who can't help their kids with math 
homework, in the latter case, parents may unintentionally 
pass on their own rear of math to their children. 

Although we certainly understand that math comes more 
easily to some than to others, we believe anyone can "get it" 
and should get it. It's very important that all kids learn math 
because it will be an essential skill in the twenty-first century. 
The puzzles in this bock will help kids develop skills in arith- 
metic, geometry, number sense, logical thinking, and 
problem solving, which form the foundation of mathematical 
understanding. 

Math is more than just a collection of math facts and 
vocabulary (although those are important) . Math should also 
be: a way of thinking about and solving reed problems. You 
can be an absolute whiz at the multiplication tables, but you 
won't find them very useful if you are unsure when you 


v 



should be multiplying and when you should be dividing. 
Hero is u simple everyday life problem: There are forty-five 
fifth-graders going on a class trip to the Museum of Math 
Puzzles, Parent volunteers with minivans are driving; each 
van car. carry’ six students. The teachers plan to have 
enough cookies on the trip for each student to get tour. How 
many cookies do the parents need to prepare and how 
many vans should they take? If yam answer is eight vans 
and 1 8G cookies, voui field ti ip will be a success. 

Math puzzles are both fun and rewarding we are confi- 
dent that any child will enjoy doing the puzzles in fins book,, 
and knowing that you've solved u challenging puzzle is defi- 
nitely rewarding. Beyond simple enjoyment and satisfaction, 
puzzles also provide wonderful opportunities for learning. 
Challenging puzzles offer children a chance to practice 
skills they already know and also in srroich their minds and 
extend their knowledge by discovering new ideas. 
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Counting Sticks 

Tallies were found carved on pieces 
of d ri i ma I buns a boul &0.000 ye a r s o I d 
Vfhvi do you think thosopcopte 

were counting? g 


A VERY BRIEF HISTORY OF NUMBERS 


N o one knows who invented numbers, but it's fun 
to think that some early caveman named Oog 
did it whan he said "uhr.," 'uhn uhn,“and 
"uuuuuuhhhn.." which meant "one," "two," and "lots." 


Tallying 


The earliest written numbers were most likely 
tallies simple hies that each represent cne 
object. You have probably 
used them yourself 
to keep score in a 
game with a friend: 


Roman Numerals 

The Roincm numerals, invented by— 
ye s . you c jue s sod it 1 : he Rom a n s . sci v od 

many people over many ceri tunes, and 
have not been forget ten today. Can you 
think ci frow they might be used? 







Number Notions 




ROMAN NUMERALS 




ft's 

about Time! 


Tflriay, Raman numerals are 
most often used to show rime 
(see if you heve a z \ ol'k in your 
house Li Ml uses Rumdn numerals) 
end ddtes 1 1 r v to find Romdn 
numeral* on old buildings and 
also in movies and videos], 


The rules, for reading the Roman numerals sound difficult 
but are actually very simple, cr.ce you get the hang of it: 


I- When a symbol ts followed by a smaller symbol or 
symbols, you add up their values. 

For example: VI = G : CXXIII = 123: Dll - 602. 

IF. When a symbol or symbols are followed by a larger- 
value symbol, you subtraci their values: 

For example: IV = 4: CMXL = 940: CDil - 402. 


So, the numbers for 1 , 2, 3, 4, 5, 6. 7, 3, 9, and 10 are 1. II, 
111. IV V VI, VII VIII, IX. and X, Are you beginning to catch 
on? It sc, see :f you can handle :he following puzzles. 



What do you 
call a person 
who can’t stop 
doing sums? 

An add-ict I 


I ! I ' i | I I ! I | s 

Cbciptur 


1 1 ] 7 ] 

M' Mb '1 "I 1 

i 1 1 1 u | 1 1 1 1 i 

M'l'M MM':' 

1 1 1 r 1 1 m 1 >m 

M ■■ i 1 

e 

7 

8 

1 1 9. 
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Figure This Out 


When in Rome 


Which face would you see on a 
grandfather cloak? 


Question: 

What would you use to count organic apples? 



Grandfather clocks use He man numerals 
for each hour, but with a surprise: four 
o'clock is represented with 1III instead of IV! 
See if you can find a watch with Homan 
numerals on its face and check out four 
o'clock. 


► Try This 

Rend All about It! 

Want to practice* ynur Rnman numerals? 
Hu’.y dtxjut t_ouiiting & thousand bquedlinq 
pigs? }usi grab Numerals I to MM by 

Attiiur Gehert (Houghton Mifflin Cu3 si puny. 
1 996) arid (et the furi byqin. We'll bt?L 
y o u nev er k new t h e; <? -could be so 
r-c-h. many pigs in one picture! 



First, take a look at these Roman numerals 
and see If you can figure out what numbers they 
represent. 


a b e 

1 

m 

XIV XXIX YIN 

LXI 

CDXl 





n r 5 

t 

u 

CX MX MDCVl PE CM 

MML 1 CI X 

CMXXII 





Ku'.v, place In teitei lor each Hainan numeral 
under the corresponding Arabic number to find 
die answer to the puzzle. 


Answer: 
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Adding and subtracting with Homan numerals is 
not easy; and multiplication and division are nearly 
impossible. 


Xlf II + XXIV = 

toAtfi) 

xcu - xxvi = 

fiAJCf) 

XV x IV = 

(XI/ 

XVII! 4 - 111 - 

fTA) 


Arabic Numerals 

To simplify things, people eventually gove up Humor; 
numerals in f error oi the Arabic system, which relies on 
ten digits— 0, 1 , 2 , 3. 4, 5. 6, 7, S, and 9, 




Words Know 


digit! A number hut nho a ward far 
■finger.' Coincidence? We think not. ItVvery 
likely that the first people to start counting 
used thei r fingers — just a s little kids co nti n u e 
to do today 




Hidden Numbers 

Each of the following scn:enccs has at leas: one hidden Arabic 
number circle as many as you can find; 

1 . I love my computer — when it works! 

2. Beth reeked of smoke after sitting by 
the campfire. 

3. My mother likes to weigh tomatoes on every 
scale in the store. 

4. Annie was even early for school last week! 

5. We can stuff our dirty backpacks in your tent. 

6. We like the mirrored maze room at the fun park. 
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Practice Your Digits 

Gel from START to EMD by moving around 
the square either vertically {up or down) or 
horizontally '.eh or right), moving the number 
ol squares given by the number you are on. 
(For example, if you are standing on 3, yoj can 
move three spaces up. down, left or right.) 


4 

3 

2 

12 

3 

4 

3 

4 2 

3 

4 

4 

2 

4 2 

4 

3 

3 

2 

1 3 

2 

4 

2 

2 

4 2 

3 

4 

4 

1 

4 1 

2 

iW" 

E 


3 

3 | 

4 

2 

3 

4 

1 

1 

2 

2 

2 

4 

3 

1 

4 i 

2 

3 

1 

4 

3 

2 

1 

2 

- 

£Hr | 

E 


THE IMPORTANCE OF ZERO 


H aw important ts nothing' 1 ? Sometimes, it's 
very important. But we humane didn’t always 
understand what exactly "nothing" is. 

V/e nec-d zero for several reasons. For on* thing, 
how can you ’*.1 whals l f ; - l by Furthermore, we 
need zero as a placeholder. Otherwise, how would 
you tell the difference between 5 and TjO, oj l*+iween 



'You're 

tVtirlh ten 
times as 
much when 
you're 
with me s< 


What's TO + 8 - 3 + 12 - 7 - 5 - 15 ? i 

jSuuj jou jqj >|do/vi jo ?oj e|oijM 



/ Counting Sheep 

Numbers we re invented to count 
things For example, an early herdsman 
might have wanted to know how many j Jivup 
h? hart If hp had no sheep, he wouldn't h&ve 
wasted hi* time counting them, to he didn't 
need a numberforthem- that's why 
pen pie d i rin't n eert zero for a t 

JangnnnP 1 / 
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ALL YOU NEED IS 0 AND 1 

W hat dues math really fast and always 
gets the right answer? No, it's not that 
smart hid at school— it's the computer. 

Computers don’t have anything like fingers. 

Instead, early computers had simple circuits that 
act sort c: like ordinary light switches — they turn 
on Cl) and off (QJ, So computers do all their ma*h 
by just using zeros ar.d ones. This is known as a 
binary system. 

I lew dees the binary system work? Well it's all 
about the number placement and the powers of 
2. Each place n in the sequence that is "turned 
on” (marked with 1) stands for a 2 raised to the 
power n: 

1 (2°) 2 (2 1 ) 4 ( 2 Q ) 8 (2 3 ) 16 (2 4 ) 32 (2 G ) 64 (2°) 128 (2 7 J . . . 

So, a binary number 110 is actually 2' + 2- + 0, or <1 - 2 - 6. 


BINARY 8YSTEM 


binary number Arabic numeral 

0 0 

1 1 

10 2 

H 

100 4 

101 5 

110 6 

111 7 

1000 8 

1001 9 

1010 .10 


On Of Off? 



What time is it when the math teacher goes to the dentist? Convert the 
binary numbers to find out. 


Number Decoder 





H 

G 

Til 

T000 1000 

Til 

110 

1 

3 




0 

B 





R 

2 

111 

no it 

TO 

111 1010 

T 

7 





Y 

10 

[ 





1 1 1 i mi 1 1 1 

uw[imTn 

1 1 1 'Mm 1 

MM' ' i | 1 

M i r[ij 1 1 1 1 r 1 1 

irm 
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A NUMBER WITH A NAME 


3S& 

moffism nf/cs: Based on the Greek word man- 
thaneln (to learn), mathematics measures and 
describes the world with numbers and symbols. 


■ ow you see that we just 

N ! can’t live without zeros, But 
there is another special 
number that is very Important in 
mathematics. That number :e JT 
{pronounced the some as "pie"), 
ar.d it represents the ratio of the 

circumference of a circle tc its diameter: what you get if you divide 
the distance around the circle (circumference) by the distance 
across the circle (diameter). 



Words Know 



I [I | t |1 | I | i 

Chapter 



Uoyj Close Were They? 

In 1957, Pegasus computercaku- 
Jated to 7 ,MQ decErnaE places. 
And in 1967. CDC «0O broke 5 
record bygrvinq u& 7T to 500,000 
decimal places. Cdnyuu i rn d q m e 
hqw mur h paper would he nec- 
essary just to print out this 
number? 


1 1 1 1 1 1 1 r | i |T 

1 1 ]ij n 1 [ J ! 1 

1 Si 



What's surprising to many people 
is that the answer turns out to be 
the same for any circle, no matter 
how big or small it is. 
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The European Way 

In lilt; Eurupyfln decimal notation, 
decimals and conn mas a-ie switched- A 
decimal is used tuseparate groups of thou 
sands and a comma is used between the 
units' place and the tenths’ place. For 
example, the number 1,234.56 is written 
as 1-234,56. This has confused plenty of 
Americans in Paris! 


A Slice of 71 

You can a pp rod mate the value of TI with some 
string a rule* or yardstick, and a ralcu later. Search 
your home for circular objects of different sizes: a 
L up, a ia rg e ja r, a bi eye le 1 1 re. To r ea eh i te m, fi nd i is 
circumference by wrapping the string d round it 
and then measuring the string. Them find tho 
diameter by measuring across the widest part. 
Then divide the circumference by the diameter, 
Because no one can measure perfectly, you 
will not get the exact same answer 
each t i me. n ui you s h n lj Irfl find t h ai JT 
is around 3.1 to 3.2 no matter what 
size circle you measure. 


People knew about 71 for a long rime, but they had trouble trying to figure 
out its exact value. Here are a tow examples: 

• Ancient Babylonians estimated TC to equal 3. 

* Ancient Egyptians thought it to be 3-1605. 

* An ancient Greek named Archimedes estimated 7Z to be 
between 3 ,0 /7l and 3'/71. 

■ In Chine 1,500 years ago, Tsu Ch J ung Chi measured it to be 

• A greet Arab mathematician, al-Khwarizmi, calculated JT to be 3,1416. 

Consequently, mathematicians continued getting more precise, until 
humans got same help from computers. 


1 1 1 1 1 1 ip j'lyi j 1 1 

■1 Ml'f 

'■'I'd M 

411 1 

Ml 1' i 1 i 

ip 1 1 1 1 ! i ; i ! 1 

] Chapter G ' 

1 1 f 


8 

1 1 si 
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Making Sense of the Irrational 

The value of 71 has fascinated people for 
centuries. Mathematicians and ordinary people 
alike have spent years looking for patterns in 
the digits. Do some digits appear more fre- 
quently than others? Count up how many times 
each digit appears below and see if you can 
defect a pattern. 

Here are the first 2C 1 digits of 7t: 


m 





irrational: To many people, irrational means 
foolish or eve n c razy. and m ay be t h ais how you 
are Feeling about TU about now! WeM r mathe- 
maiicrans agree,, but for a different teason. In 
m fi rhi? nwi c s, ii ra rinna I n lj m be rs ar ? r hose Thar 
ca n not be rep rese n ted as a fracti on — the y q □ on 
fa reve r a nd over wi rh no re peat i n g pa Ite rn . 


3.1415926535. ...8979323846 ... .2643383279 

5028841971 6939937510 5820974944 

5923078164 0 62 8fi 20 8 99 .... 8628 03482 5 

3421170679 .,...,8214808651 32G230G647 

0938446095 ....5058223172 5359408128 

4811174502 8410270193 852110S559 

6446229489 ..,.5493038198 



digit tallies 


to Is I 


0 

1 


2 

3 

4 


5 

6 


7 


8 


9 


Now, you can graph the results on the 
facing page to see if a pattern emerges. 



r " 
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DIGIT VALUE 


0 \ 2345 6 789 


CO 

5 

o 

LL 

o 

CL 


GQ 



25 

24 

23 

22 

2! 

20 

19 

15 
17 

16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 


! 1 1 1 1 1 1 1 1 ' l ' 

Chapter G 


n 


n 
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| 




























































1 ! |' 

ji ' 

7 

o'plfj M|' 

1 imiji 1 1 

3 1 

I 1 I ! 
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Lcf 's Gef Packing 

In the space next :o the word box {or on a separate sheet of paper) list all the words in the boxes 
with the number 1 . Tnen do the same for ‘.he words in the boxes numbered 2, 3, 4 f 5, and 6. Finally, 
write each list of war Is os o sentence to find out what Kayla and Dustin had to do to get ready for 
their hiking trip. 


Call 

and 

bug 

to 

extra 

block 

^ i 

bottles, 

if 

Kelly 

i& ; and 

flashlight 

Find 

snacks. 

Buy 

Pack 

H bird 

water 

directions 

spray. 

the 

Fill 

for 

and 

ponchos 

books. 

Short 

binoculars 

Check 

sun 

batteries. 

and 

mm 

chocolate! 

park. 

make 

socks. 

State 

. 

get 
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See W^af I Mean? 

Yen usually add and subtract by writing numbers or. a piece of paper, c-r using a calculator. But 
■here are other ways to lo& about numbers. For example, people who know American Sign 
Language can use hand signers si Study the shad h«lcw. Then write 'he answer to each sign lan- 
guage equation in number form.. See if you can sign fhe answer, too. 





Divide 

Sitfiep k.fl n d e dann 


Add 

Bdirlq f ing-^rh-pS 
t a q e"T h e r~ 





Subtract 


Multiply 

V-~kc two V's 
i:r: ,! [JrftSS t h .■ 17 

in fron- of you 
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ARITHMETIC ACTIVITIES 

A rithmetic is doing calculations with numbers, 
especially addition, subtraction, multiplication, 
and division. If you already know most oi your 
basic arithmetic facts, you are ready to try the fol- 
lowing activities and puzzles. 


Words Know 

calculate: This term ofiginsleci from the 
Greek word koiyx — pebble or small stone — 
because a taiig time ago. Oiecks used small 
stones to do simple Calculations. 


Clock Math 

Arithmetic is full of surprises. Don't 
believe it? Try this question on a 
friend: When does 10 + 4 = 27 He 11 
probably think you -are crazy, bu: 
you re not. This question has a per- 
fectly sensible and important answer: 
When it is 4 hours after fen o'clock- 
Adding and subtracting or. a clock 
doesn't always work the same way as 
adding and subtracting regular num- 
bers. Use tire clack, to solve the fol- 
lowing problems. Then use the 
decoder and the numbers in the 
shaded boxes to figure out the answer 
to this riddle: 


What time did the math 
teacher go to the dentist? 


Decoder — 

A = 1 0 = 7 

0 2 R = 8 

H = 3 S = 9 

1 = 4 T = 10 

L = 5 U = 1 1 

M = 6 Y = 1 2 


10 4 . 

12 = 

11 + 4 = 

3 

+ 4 = 

8 + 3 = 

10 

+ 9 = 

11 - 3 = 

1 

- 3 = 

11 - 1 = 

5 

- 2 = 

12 + 12 = 
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Calendar Math 

Here is another practical arithmetic problem. When does 5 + 3 = 1? 
Three days alter the fifth day of the weak: from Thursday (5) to 
Sunday (I). 

It doesn't really make sense to say "Thursday + 3 
= Sunday, 1 ’ hut if you .give each day of the week a 
number, then you can do calendar arithmetic exactly 
as you did clock arithmetic. The trick is, if your 
result is over 7, just subtract it from the total. In 
our example, 3 + 5 = 8; 8 - 7 = I. Now, what 
day is 12 days after a Wednesday? 4 + 12 ~ 16; 

16 - 7 jr 9; 9 - 7 = 2. This means that 12 days 
after Wednesday is a Monday — two weeks from then. 


Sunday - 1 
Monday - Z 
Tuesday = 3 
Wednesday - 4 
Thursday = 5 
Friday = 6 
Saturday - 7 



"The different 
branches of 
Arithmetic — 
Ambition, 
Distraction, 
Ugliftcation, 
and Derision.” 


Lewis Carroll 


When Numbers Don^t Obey 

W hy d on’t hmi r* of ihe day a rtd days of if ic we e k wot k t h# 
wijy as normal' number^ May he it has to do withh'miti. 
N orn * j 1 iy n u m bi ri go up as fa r as i nf i nliy. % o you neve r have to 
«ari over With defined let ms like the day whtfhfjin never have 
than twenty four huuta or ihe w {which can never 

have more lhan. seven days), you can't qoon forever and 
i hereof* need 10 itanover, which messes up the C 4 ku~ 
hnon. Can yoLi think of any other in stance k when 
1 1 u rubers don’t be h ave n nr m n \ ly? 


O o 
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> / 


NUMBERS WITH DIRECTION 



Using a simple number substi- 
tution (A = 1, B = 2, C = 3, 
and so on), figure out the 
coded word belov/ to get the 
name of a useful math tool that 
Will help to show you negative 
numbers and how they work. 


R ecall that numbers were origi- 
nally used to count things, like 
sheep, and it took centuries before 
a symbol was awarded to represent zero. 

Are there any numbers that are leas than zero? 

Today, most people- have heard of negative numbers, 
and know that they are not at all imaginary and tire really 
quite useful. Third: of where you may have heard of num- 
bers like -5 and -10. Did you think of a ther- 
mometer? Negative numbers represent 
temperatures below 0 degrees (those 
are the cold days-., whether you use a 
Fahrenheit or Celsius thermometer). 

For c very ''positive" number, there is its 
twin "negative, ’ and vice versa. These pairs are called ’opposites": 
3 and 3: 12 and 12; i 35,000, 789 ar.d 135,000,789. 



14 

21 

13 

2 

5 18 





L__ 1 A 


12 9 


14 



Q: How many times 
can you subtract 7 
from S3, and what is 
loft afterward? 


A: I can subtract it 
as many times as i 
__ want— it leaves 
76 every time! 


Adding Signed Numbers 

Why would we want negative n urn be re? One reason 
is that mathematicians dank like problems that have no 
answer. Everyone knows that we car. add any two num- 
bers, say 5-3. Most people also know that In addition, 
the order of the numbers doesn't matter. The answers 
to 5 t 3 and 3 ■ 5 cue tre same. 

Now lot's try subtraction: 5 3 is no problem; 

everybody gets 2, But what if we switch the numbers? 
What is 3 - 5? Is :t still 2? Think of what subtraction 
means, I: you have five pieces of candy and give three 
to your litde brother (very generous of you!}, then you 
have two pieces felt. But if you have three pieces of 
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candy arid give fjv<? to your little brother * , , 
hey wait a minute you can't dc that: And ,i 
you could, you sure wouldn't have rwo pieces 
left So sx least with candy, 3 5 doesn : make 
any sender there is no answer. 

Mathematickir-.s reedy hate that. If you cun 

I I I I I I I H I I 1 I I I I I I l - h 

20 -If) -ttf *17 *1G -15 -14 -13 -13 II 10 -9 -0 7 .G *5 -1 3 ? 


do 5 3, you ought to ho able to do 3-5. 

So tv ho* is the answer? To find out, we use 
a number line. Nol.ce that it yc.: pick any 
number on the number line, all the numbers 
:«.» its let - are Ices than it while cd the numbers 
:c its right are areuler. 

I I I I I I M I II I I I I i I I I I I I 
10 \ 2 U 4 5 ft 7 8 9 10 II 12 Itf 14 IS IS 17 IS 19 20 


Adding 5 + 3 on the number line is eesij. 

You start at the 5, and then count three more 
spaces* to the right and see ‘where you end up 
(which is always on o, since 5 + 3 - 8). Net© 
that skirting ct the 3 and counting five spaces 
to the right gets you to the same place (3*5 
- 8). Subtracting is Just as easy. To do 5 - 3, 
you start a I die 5 and count :hre<- spaces to 
the left. 


Now. whal about 3 - 5? After you pern 0. 
you got to -1 (one less than zero), - 2 (two less 
than zero}, 3 (three less than zero), and so 
on -we jse a negative sign in Irani ol the 
number to show nun bets That are to the leil of 
zero on ■ hfj number line. If you move five 
spaces to :he loft of 3. you get to 2. So 3 - 5 
— fhnv. .vhat abi'u: 2 - 7? if y tu yet 5, ycu 
are on. the right nock! 



Hard 

to Believe’ 


Fven jftet ntdlh*matimns began 
lh*rtV;if>g tboul rwfqfltiv* number^ num 
b#n ihM are les* than zero, many them 
such hymbvn 'fictitious* 'imagi- 
nary, " ur "uspIp^ * 



The Bottom Line 

Can you come up with the rules for adding 
and subtracting positive and negative 
numbers? Here Is a summary: 

* Add a positive number by moving right. 

• Add a negative number by moving left, 

* Subtract a positive number by 
moving left 

• Subtract a negative number by 
moving right. 
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But waff— there's more! You can actually 
add ami subtract using negative numbers as 
part of the problem., instead < 4 ju.- i -he answer. 
Try those: 

7 + 1-5J = __ 

_4 - 1-7) = _ 

Did you figure out how to bo it, or docs it 
look totally impossible? Once you know the 
rules if. ■ leally easy. Just keep thinking about 
the number line. If you sev > . you ore 

count rig to the right. If you see a . you need 
:c count lo the left. 


I j©t‘s do 7 t ( 5) first. Triis is an addition 
problem, which means? y; m need to count 
from V tu the tight. However, because the 
sif: 1 ' ■>:!.: i number is negative, you actually have 
1 . 1 switch . directions and count live spaces to 
the left, Tliat means 7 t (-!>) - 2. 

i i < I ! -1 1 I ♦ i ! < t ■: I I ! I I I 

fi 4 -0 -7 .1 0 1 2 3 J b 6 ? 6 S 10 It 12 

The same approach sh< ;utd work for 4 
C -7j, Stud at -4. Subtraction means moving to 
the loft, but since the second number is nega- 
ivi da the opposite and movt> ■ ight seven 
spaces, so -A - (-71 = 3. 

h- H- c t i I I I l » I i I ! I I i I i i 

■6 4 3-2-10 1 2 3 4 5 6 7 8 3 10 II B 


Conned the Dots 


Solve the following addition nod subtraction problems using the number line. yen > 

each problem, connect to the dot with I he correct answer. Stan with the dot labels I START + 
and do all the addition problems. Then, pick up the p-hui and move to the other C that is labeler! 
START - and do the subtract! an problems. a 


1 Ik *1 

1 

Addition 


A. 

*3 * -5 - 

-3 *5 = 

B 

-4 ’ Z - 

4- e = 

C, 

1 + 5 = 

5-2 = 

D. 

4 * *0 = 

- 4 - -2 - 

E, 

7 + *2 = 

-4 

i 

i 

JM 

14 

F. 

3 + 3 = 

-2 - -2 = 

6 . 

3*4, 

-3-4 = 

H. 

-2 ♦ -2 

,1 -1 = 
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MAGIC SQUARES 

M agic squat es hove been popular math puzzles 
for ovei acill l years, and once were thought to 
have mystical powers. Follow these simple 
rules to complete your avm magic- square: 

1. Use each number only once. 

2 , Ertch row, column, and diagonal must add 
up 1o the same answer. 



X Historical \ 

/ Squares 

Over 3,000 years, ago, ancient Chinese 
included magic squaies in I heir mystical 
writ inn*. Vig<C jquarewtw appeared in art 
For instance, Albrecht Outer's famous 
engraving of Af ritanefw/to ( ! S M) includes 
. a picture sf amaglcsguaie. , 


For (his -first magic 
square, use the num- 
bers from 1 to 9. HINT: 
Each column, row, and 
diagonal adds up to IS. 



Try again, but this time 
use only the EVEN num- 
bers from 2 to 16 (2, 4, 
6. end go forth), HINT: 
Each column, row, and 
diagonal edds up to 30. 


1 




10 






Try Again, but this time 
use only the ODD num- 
bers from l to 17 (l, 3, 
5, and so forth), HINT: 
Each column, row, end 
diagonal odds up to 27. 
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Now. Iftf'ss make Ihings 
more riifllculK In the 
following magic square, 
some of the numbers 
ere negative — you need 
io use every number 
from -4 to 4. HINT: 
Each column, row. nnd 
diagonal adds up to 0. 




Here is another magic 
square. This time, use 
the numbers from 3 to 
5. HINT: Each column, 
row, sod diagonal adds 
up 1o 3. 






1 






So, now you think you 
are u magic square 
pro? Not so fasti Let's 
make the magic square 
larger and see if you 
can still solve the 
pu/de. For the fol- 
lowing square, use the 
numbers from 1 to IS. 
HINT: Each column, 
row, and diagonal adds 
up to 34. 


16 



13 









4 



1 


How Big Can You Go? 

II you trunk the 4-by*4 
square is hard, ycu‘11 really be 
impressed by Ben Franklin a 
scientist, inventor. stolen an, 
printer, philosopher, musician, 
artu economist (a jack ol all 
trades!!, famous for Hying a 
kite Jui.na a iightrur.c: storm 
In addition to all his oih«: jobs 
and hobbittii. Ben liked to salve 
math puzzles. One of his math 
emcitiivil "ichievemente v/tcr iu 
s olve an 6 ■ by- 8 on d . G-hy ■ 1 6 
magic square. That's humor.- 
gcusi Visit www.jxrsles.org: 

Frj axl'u, hu:.i lo take a dcse: 
leak at Bens magic squres 
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GAME OF IS 

H t?re :s another addictive game you can 
play! All you need Is another player, a 
piece of paper and a pen. 

First, write down the numbers 1 through Li 
on ,t sheet o: paper, like this: 

T2 3 456789 

Then, you and another player take turns 
selecting -umbers. When u number is 
snip- -ted. the player who chose it crosses it off 
the list and it can no longer be taken. Ihe first 
person to gel any 3 numbers that add up c 
exactly 15 wins! 


For example: 


(^p 

t 


Player #T picks 5 
Player #2 picks 8 
Player #1 picks G 
Player #2 picks 3 
Player #t picks 1 
Player #2 pick© 7 
Ptsyer #1 picks 9 — and wins 

Player #1 wins because 
! + 5 + 9 = 15 


V_J — 



Try Playing Game of 15 Yourself! 

To d i i n g l i i 5 h w h 0 p iifced wh re h nunn he rs. P lay l j > - 1 c a n cro* s n rf T h e n u m b ■„ t * 
by mjifdng an X over it jrui Ptayet *2 ran circle the numbers he or 5 be picks 


8 


1 


6 


8 


1 


8 
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SOLVE A CROSS-NUMBER PUZZLE 

Y ou have probably seen crossword puzzles, antf it's possible that you have even 

solved one or Iwo yourself. But what about cross-number puzzles? Does it sound 
like something you'd like to try? The cross- nil mb er puzzle in this chapter is spe- 
cial. In order to solve it. you have to read the following story for clues, so pay attention! 




The Camping Trip 


here was an old lady who lived in a shoe. She had so many children 
she didn't know what to do. 

Well, one day. she just couldn't stand il > my note. Janlie was fighhr..; 
with Orville, V/iibur wanted a snack. Oscar and Ophelia were hawing 
crayon pictures on the walls, and Horten vves crying because Delphi mo 
had stolen her Math Puzzles hook. And it was ’Ust seven o'clock ir. th* 
morning. 

"Enough already!" shouted their mother, "1 need some peace and qi.:et 
All of you, play outside for the rest of the dt iy, Batter yet, canoe over h < 

Mystery Island um 1 play there. Even bettor, make it a camping trip) Yog, 
everybody go camping on Mystery Island. Den t come back until 
Christmas" 

At first :his seemed rather harsh but then everybody remember e i dvr 
Christmas wo.-- }U*\ two days away. This gc'. the children. \vh ■ r :.i 1 > en 
quiet for just a moment, all excited again, "Out!" yelled the mother,. 

The children immediately began preparations. With three kids to a 
canoe, they needed a dozen canoes arid iwo paddles for each 
canoe. Each kid grabbed clean underwear, two extra pairs oi so:;<s 
exactly tour pounds of food and fifteen pounds of equipment Clxiwls, 
cups, silverware, sleeping bags. Iloshbyhts, handheld video gomes- 
Hor tense took along her Math Puzzler bock). 

■ t » J d ' j » i ■ | n | ' ri | ' | > m » 1 1 1 >Ti f 1 1 1 1 1 > 1 1 ' | ' 1 1 1 1 1 1 1 1 1 1 1 m 1 1 • 1 1 1 u | - n 1 1 1 r 1 1 1 m i m j * i ' | 1 1 > | > 1 1 

Chapter 1 * 2 1 ' 2 4 1 G I 





Plus or Minus a Puzzle 



A 1 eight o'clock in the morning, they piled into the canoes ana pad: lied 
out to Mystery Island. Th# Irsp teak ;ust three-quarters of on hour and was 
uneventful ant they had almost inched the island. Janr.w was leaning 
v;t eve: the edge of her canoe when she said Hey. we re in nance 


number 29. ’ 

"No, you’re not." laughed Gat t rude from another canoe. '‘You're reading It 
upside down!" 

"1 am?" asked Jamie, and tried to twist around to see it right and 
promptly tell in the lake. "Yeowl" she shrieked, while splashing hurriedly 
shore, "this water is FHhhZJNG!" 

I ami a quickly got cut of her clothes and crawled into her sleeping 

bag ft out where she ecu Id supervise the setting up of the rents. Originally, 
the kids wanted la sleep three to a lent, but they didn’t have enough ten is 
s They crowded in Ic.ur lent. Five of the let's were |usl enough :< c the 
boys, the others were for the girls Unfortunately 
tie une had remembered to buna tent pegs, so 
the rest of the morning was spent scrounging 
.ip pieces of wood until there was enough tor 
twelve pegs ior each tent. The kids then ate 
a hearty lunch of chccokit e-chip -’-kies, 

I ho next order of business was to build 
a fire, which wasn't easy because sc much 

the available weed had beer. i for tent 
i- . gs ‘Hungs weren't loolc .ug too hoi until Rupert 
brought ever a big piece of wood i;r oke :t in half, and lea it to the fire 
'.hot immediately stared bunting much Meter. All the kids cheer-ri except 
Dominic who yelled. Ttupeit, yuu dodo. that was a canoe paddle !' 

Too afternoon was scent exploring the Amu claying games. liAiriu 
at id ticking about what everyone hoped to get foi Christmas. Jamie stay* i 
ir. her sleeping ixtg all aft cm con. ploying ^chtairc and watting for her 
r! Jlhes to dry by the file She didn't win many s ..saire gomes otter ihe 
vond blew her cards around and lhn SMven of Hearts land a: i .ri fh.> rco. 
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Dinner was more cookies, over the lire this L:i <■ :%?*: 

that. the children all sat around vlrng ghost stories. This was 
great fun until Mabel, with big eyes, said quietly "UK. guys. 

I ir.ink I hear someth ng creeping around m the woods' 
Instantly everyone '.vets quiet ar.a all ears wire listening for 
noises.. Alter ci few minutes, the;.’ all heard a distinct whore 
oo*ot>." Immediately, everyone ran icr the tents and dove into theit 
sleeping bags and didn’t come out until morning. 

The next day, I.yoonder got a length at rape 
and tied knots in it every seven feet *o make jt easie: 
to hold an to. He ended up with nine knots, including 
one at each end. The children spent the morning 
making up different teams and waging tug-of-wars 
with Lysander s rope until it broke later m the day. 
some of them held a fishing contest. Maxwell won by 
catching die most fish. Penelope caught half as many 
as Maxwell, Gumevtere caught a third as many os 
Fbr.clope did, and Baxter caught one-quad or as 
many as Guineviere. Baxter's fish was so small that 
he let it go. Ho one else caught anything. Thai 
night, they had a fish feast. 

The next morning, all th* chi.dren wore up early < ind 
eager to got herre. But they were short on* ■ c -inoc paddle and no or.-* 
was sure what to do about il until Xavtcr suggested they he all the can > 
together end to end and make a fctg "super canoe.” The canoes were each eight 
tec* long and when they were all tied *oge‘r *r bow to stem they wore bore to 
ccnird. The supercanoe was veering left and right, iike a huge water ri. i* i - ■ is 
the kids tried lo cross the lake, ffevwlfefer. the kids mad? i: home in . no hv.r 
arriving at 8 o'clock ta the morning. Their mother, well rested, was delighted to 
,m r- them back and - hey all celebrated a ■ tr- :i Christmas. (Except i r.-- .r 
neighbor f eigns, who insisted loi many years utter that lie herd seen a ■. i ->•;■ 
pent on the tab- Jhat Christmas morning.) 
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Now you can ii-y to solve -this crossword puzzle using 
ihe dues you read in the story . . . 



Across 

1 . Number of campers on the trip 

3 . Da te on which t b ay retu rn ed 
home 

5 . Total Ic n q t h of t h e su pcrca noe 

6. Total number of canoes plus 
tents 

8. H o w m a ny m \ n utes it took to 
get home 

9. Iota I number of h ou rs t h e t r i p 
lasted 

1 0. N u n i be r of pad d le s dm way 
home 

11. Total number of fish caught 
during the contest 

12. Le ngth of Ly sa nd ers rope 
{before it broke) 

1 3. Total weight ot food and equip- 
ment in each canoe (pounds) 

1 5. N u m be r of ho u rs fro m noon to 
midnight 


Down 

L Watts temperature, according 
to Jamte 

2, Jamie's canoe number 

3, Number of girls on the trip 

4, J AMI L o n th e te \ e phone 

7 . Total n u m ber of te nt peg s 
needed 

10. Total number ot socks on the 
trip 

11. Number of minutes it took .to 
yet to the island 

13. Number of cards left in Jamie's 
deck 

I4 r Number of ears that listened 
for ghosts 




A Puzzle of Yout- Own 

Did you like Ihe story and the cross- number puzzle? 
Maybe you con create one for your friends or family 
to solve. You can be as inventive as you like— to pro- 
vide clues, make up a story, provide word problems, 
or simply give clues that the puzzle solver is likely 
to know. 
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Cross Sums 

You must iigure out what combination of numbers to 
use sc that each column or row adds up to the totals 
shown in the white numbers. The white arrows show 
you in v/liich direction you will be adding, and we have 
left you some numbers as hints. Better sharpen your 
pencil! 

Here are a lev/ simple rules: 

* You are only adding the numbers in any set 
of white coxes that are touching each other 

* Use only the numbers 1 through 9. Each number 
can only be used once in each set. 

Remember, you need to think a heed a littfe bit. 

Each number has to be correct both across and down! 



/ 


Words Know 


A 


Fibonocd series: A ± e r i es of number? th at 
bcgFn with 1 „ 1 , 2, 3, 5 f 8, 1 3, and soon, where 
the two first numbers add up to the third 
1 1 -*-1 -2) r The second end third nysriberiddd 
up to ihe fourth [l+2=3J< and so on. This 
sequence was devised by Leonardo Pisano 
(Fibonacci), d rnathematicijin who lived in 
Piw. Italy, between 1 1 70 and 1250. 
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If's My Savor ife/ 



§1 


Solve each of the following problems. Watch the signs carefully! Shade each answer on 
the number grid to discover the hidden message. HINT: When there's an equation with 
parentheses ( J around two numbers, do the part of the problem inside the parentheses first. 


HIDDEN MESSAGE: 

Professor Proof's bumper sticker tells about his favorite kind of calculation. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

; 17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

- 

33 

34 

35< 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

63 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

30 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 


1x1 = 

15 4- 15 = 

29 x 2 = 

2 + 1 = 

(15 x 2) + 4 = 

(60 x 2) - GO = 

2 + 2 = 

(18 + 18) + 1 = 

16 + 16 + 16 + 16 - 

12 - 6 = 

(14 x 3J - 3 = 

80 - 10 = 

3 + 3 H- 1 = 

(12 x 4) - 5 = 

(10 x 7) 4 3 = 

5x2 = 

(12 x 4) - 1 = 

(10 x 7} + 7 = 

22 - 11 = 

25 x 2 = 

(10 x 8} + 1 = 

22 - 11 + 5 = 

52 - 1 = 

41 + 41 = 

7 + 7 + 7 = 

(25 x 2} + 2 = 

41 + 41 + 1 - 

25 2 = 

(17 x 3) + 2 = 

(84 x 2) - 84 = 

25 x 1 = 

(17 x 3) + 3 = 

(10 x 8) + 8 = 

18 + 9 = 

5x11 = 
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MIGHTY MULTIPLICATION 


M ultiplication is nothing mom than a shortcut to addition. Lot's say 
you Lave live baskets with apples, and each basket contains 
seven apples. If oil yo , know is addition, you will have to da the 
following problem: 7*7 + 7 i ' 7. Or, if you knew how to multiply, you 

can just do 7 ■ 5. Eithe: way, you will gel the same number of apples: 35. 




Play Five in a Row 


improviP your multi pticatton ski lit Uy 
paying Five in a Row, a game of mu I 
implication lit-iac-ioe, ar httpy/rtu.fi. 
wun h r/iswe bfenfap pie t * fh im if 
ooo? i v, tk&ncJi mil 


Multiplying on Your Fingers 

Here's a trick you ran fry with your friends— show 
them how fo multiply by nine on your fingers. Hold 
your hands out in front of you. Then follow the fol- 
lowing example. 

To multiply 4x9, bend down the fourth finger 
from the left. The number of fingers fo the left of the 
Lent finger represent the "tens'’ digit end the number 
of fingers to the right represent the ''ones' 1 digit, so 
the answer is 36, this trick works up to 9 X 9 = 01. 


• To Multiply 9 by Any Digit* 

Can you figure out how the finger mul- 
tiplication trick works? Here is another 
way to look at ft — fry fo multiply 9x9: 

The "tens" digit: 9 * I = 5 
The “ones 1 ' digit: 9 - 5 - 4 

Therefore, 9x6 = 64. Right? 






Multiplied and Divided 



Russian Peasant 
Multiplication 

In Russia, peasants used in use an 
interesting technique for .multiplica- 
nd-— halving, doubling, anti adding 
numbers. When you hove two num- 
bers that you need to multiply, keep 
doubling one as you divide the other 
in halves (Ignore any remainders 01 
fractions}. If the number m the halved 
column is odd [including the original 


HALVE THIS 
COLUMN 

DOUBLE THIS 
COLUMN 

MARK THE 
DOUBLED NUMBERS 
WHERE THE HALVED 
NUMBER IS ODD 

22 

44 


11 

86 

+ 

5 

176 

+ 

2 

352 


I 

704 

+ 


Sum = 9G8 


value) , murk die doubled number far 

addition later. At the end, add all the marked doubled numbers, Sounds compli- 
cated? It will make a lot more sense with an example. Let's take 22 > 44. 

In the first column, there are three odd numbers: [ I, j, or id L Their cor re* 
spending doubles are 8B, 175, ar.d 704; 88 - 1.76 - 704 - 968. So, 22 x 44 — 968 
If you don't believe this, check by using your calculator i . 





MARK THE 

| HALVE THIS 

DOUBLE THIS 

DOUBLED NUMBERS 

COLUMN 

COLUMN 

WHERE THE HALVED 



NUMBER IS ODD 

25 

34 



Sum - 


How about trying one for your- 
self? Try using the Russian peasant 
method to multiply 25 by 34. 


Practice 
Chi senBop 

ChiienBop is an ancient method of 
doing basic math using your fingers. 
Kids v;ho are good at ChisenGop can 
add and subtract as fast as a calculator! 
Check out ww^kUngorrxsJupuiedo/ 
-afTnrris/chis/ch^/hfrji/for pictures and 
lessons. 


1 | 1 ' 1 | I I 1 | ' 

Mill '1 Mi* 

1 1 ! 1 1 1 1 f M M M 

Ml! 1 M i M 

l| , . I ll 1|! 

i MM MM 

ChapiGr 6 

7 

11 ' 8 

1 9 
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Positive arid Negative Numbers 


Ir. Chapter 2, ycu .earned how :c add and subtract positive and 
negative numbers. Bib what about multiplication? Do I he same 
ru.es apply. 1 Actually i hey don't. In fuc', the number line method 
doesn't work for multiplication. Instead, it n ,y: i be helpful to 
imagine a viden of « person who is walking backward and for - 
wutj, People can walk backward ar.d forward, and the video can 
be played forward or rewound: 



Wei king forward is s positive action. 

Walking backward is 8 negative action. 

Rim running forward is positive. 

Rim running backward is negative. 

Imagine Inal you videotape your iriend walking forward. If 
you water it an video played forward you will s* :h your 

walking rorward. This repress: -.is multiplying two posi- 
tive numbers: {+} x [+J = +. Now. if you rewii d the tape, 
yaui friend wtll seem to be walking backward: (+) x M = - 

Now imagine you videotape your friend walking backward 
and :hen play the video forward. On the screen, you will sec- your 
Ir.end walking backward: H M+J = But 
wrci yiM. that same fit and pirnvd it 
backward? It would appear that your friend is 
actually walking forward: 


To Make a Long 
Story Short 

The nice thii ly u Hut l lhnc exati wm? \ 
rules work for division, ki yyu needm 
learn any more new rule*. In fact 
four rules are tuiMlEy shortened to makv 
Ihetn ediier to remember Fnr mulfrpli- 
cation iiid dr, limn. if ihi J ■siqrb-s ar^ Tlh-p 
same, the answer pgjiii^. If the 
srg n 5 are op peni fi-. thi ? a n sw u r 
is negative. 


\\ 1 \ |IN |j|| 

Chuptor 


2 
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MulfipiiCafiOn ?o>cCS 

Now you arc- ready ior some fur. with multiplication boxes. A multiplication 
box has six multiplying problems: Each row and each column are separate 
problems: the first two numbers arc multiplied to gel the third number. 


The following multiplication box rs filled 
out for you, with explanations on the 
side and bottom. 


-3 

4 

-12 

2 

-6 

-12 

-6 

-24 

144 


,''N 

-3 

x 

? 


4 

-6 

-24 


- 3*4 = -12 


-12 

x 

-12 

- 

144 


Now, complete each of the 
following multiplication boxes: 





T — 1 

<XJ 

-5 


10 


-6 



7 

10 




-11 


-10 



-3 


-18 




-21 


1008 


! 1 1 1 1 1 1 1 1 1 pi 

i M M |l i | 1 1 1 | ’ i| M|i i ■' Ml 

i i 1 1 id j 1 1 1 1 M>i'M minim mi 

''[ 1 1 1 1 j 1 1 Mil 

Chapter 1 G 

CC 
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DAUNTING DIVISION 

W hich arithmetic operation is 'he mo a* 
ult? Most people -.hink i:'s division 
Problems like 42 - 7 b ure not too 
bad* you just memorize them. H: pefully. you 
already have your dr.'is.on la etc memorized or 
maybe you are working on their. now Jr. school. 
Problems Lxe 5-12 *■ 7 are harder. You have to 
learn how ? ri solve them. 


Words Know 

obelus: The symbol uwd tfl Indicate 
division. Jte weird comes Uom Greek 
word Obelus, for spit ot spike, a pointed stick 
umnI lot choking. The symbol has been 
Mb division symboi since oroynd 1650. 


( 


3 



One of the things that makes division dt ill cult is that unlike 
addition and mult ip lie: i- ton. even when you start with two whole 
numbers, the enswe; js no: always a whole number; II may be a 
decimal (for example 43 ! - fi l i H7h). This ;s ciii for ortt from 
ad nng or multiplying. When you add or mull inly any two whole 
numbers, your answer i* ikv rye another whola number no 
■ *'-;•■ :> Mathematicians s::y Ir.ct vir.r.lfi n : i. closed 

if. : addition and or. 1 nl :-:rir.«: 


Musical Mafh 

Use division to complete the ten prob- 
lems;. Then cross off the answers In the box 
below. The remaining letters will spdl out 
the answer to the {blowing riddle: 

What comes before a iuba? 


y 

A 

u 

O 

ft 

N 

V 

M 

31 

45 

47 

16 

19 

12 

21 

29 

R 

e 

B 

Ft 

M 

G 

A 

W 

A* 

13 

15 

33 

25 

16 

22 

14 


'I -'Ml* I'M ' I 'I 
Chnpler 1 1 


I I 1 1 1 1 1 1 N | I I 1 1 I | I ] 1 
2! 


"■’it 


5J1RT 4 J 72 " 3)87 6/84 

(q 

6 ?4 ? 


7)175 3jl41 


'X 


a ^ 


8)168 6)264 


8/264 6)186 



'Ml M 1 1 1 


I 


'M'M 


1 1 1 1 1 1 1 1 1 1 41 
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Divisibility Rules 

So, is there tiny way to tell whether a division problem is going to work out to a whole 
number? Yes, there is. There is a -set of rules trailed Divisibility Rules that tell whether the answer 
to a division problem will be a whole number without actually having to do the long division. 



Dividing by 1: If you divide any 
whole number by 1 , you always 
gei a whole number. 



Dividing by 2: Kven numlrers 
"evenly" divide into 2, Odd 
numbers divide into 2 with an 
"odd one out." 


Dividing by 3: Add up the digits 
(twice, ii necessary); it the sum 
is divisible by 3, then the 
number is too. Let's say you 
need to divide 123: 1 + 2 - 3 ~ 
6, which is divisible by 3, so 123 is divisible by 
3, Another example: 670676. Add 6 - 7 - 5 - 
6 7 • 8 =* 42; 4 - 2 = 6, which is divisible by 

3. That moans 678678 is divisible by 3. 




Dividing by 4: Lock at the last 
two digits, Ii they arc divisible 
by 4. the n ur.ber is ns well. Ter 
example, the last two digits of 


2357924 are 24. which is a i vis- 
ible by 4. Therefore, 2357924 is divisible by 4. 



Dividing by 5: 1: the last digit is 
a 5 or a 0, then the number is 
divisible by 5. For example, 
2357925 is divisible by 5, 
because the last digit is a 5. 


Dividing by 6: ii the number is 
divisible by both 3 and 2, it is 
divisible by 6 as well. For 
example, 2157924 is divisible 
by 6 because it is ever, 'divis- 
ible by 2) and the digits add up to 30, which is 
divisible by 3. 

Dividing by 7: To tiro out if a 
number is divisible by 7. take 
the lost digit, double 4, and 
subtract it from the rest or the 
number without the Just digit. Ji 
you get an answer divisible by 7 (including 0:. 
then the original number is divisible by 7. II 
you don’t know Tie new number' a divisibility 
you can apply the rule again, Fcr example, 
161 ts divisible by 7 because 2 >■ I [the last 
digit) 2 and 16-2 - 14, ‘which is divisible 
by 7. 




l p i fi n . 1 1 r i : 

1 1 1 1 1 i ' : « 1 1 

MM 

MHM M MM 

Chapter G 
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7 
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Dividing by 8; [i the las: three 
ditftls c: a number are divisible 
hy 8. then sa :e the whole 
number. How do you check the 
loot three digits? 11 the tirst digit 
is even, and the last two digits are divisible 
by 8 the number is divisible by 8. II the iirs‘ 
tsedd. subtract -5 fr - : : ■ l tie last two 
digits; :he number \rl. be divisible by 8 it the 
t e s ulting last tw o d Ig its o r a Fa i example: 

• 2448: Check the last three digits, 448. 

Heie 4 :s even and 4B is divisible by S. so 


2148 :s also a i visible by 5. 

* 192: Here, ] is odd, so yc . u ■!<•> d to sub- 
tract 4 from Mi- las* two digits: 92 4 - fiH; 
88 is divisible by S, so in;-: as well. 



Dividing hy 9: Add (he digits. II 
they are divisible by 9, then ine 
number is as well. Few example: 
8280 :' s divisible by $ because 
5^2 -8-6+ 6- 1 ; /. and T 
is divisible by 9. 


Words Know 


iolidus: Th^ *hnie 1 bar ui 1 -- d fur Irattic-m and 
JiViuion. During Th# Roma n Imp i rc, \h % sol i dus was 
a gold lvh\ On ihn wwt se of the- coin was a pzciurf? 
of a 5 f btd re/. '.v i r h i h p ? pear go i n gif om low tr le f ! 

to upper right, This ^.pear bpcamp the symbol for 
ft act tons anH division. 



A Problem with 
Mo Answer 


There i v on* ease in which division is not allowed Ooyou J 
know what it Is? Try the following problem: 7 + n Since divi- 
s i on i s I h * o pin o * ite of m u I u p 1 1 c Jt i on. t h i s is the sa a \ a ski r-g. 

'What numbAf iimKO wM equal 2? Any number mulirp I ted 
by 0 it equal m n. to it s impotfi-bfeto have a number iha: 
w hi-fi multiplied by 0 Aid equal 2. Thai's why 2^0 -* 

ftfjlly rfew 1 * haw no answer. Drwsion by 0 ^ / 
dimply not allowed, / 



Dividing by 10: If the 

numbfii f-nids in D, :t is 
divisible by 1 D. 




* 


Dividing by 11: Keep sub 
trading the ins: dig;*, hum the 
previous digits until you car. 
tell if the resulting number is 
divisible by 1 1. For example-. 
645634 is divisible by l ! because 64583 4 - 
64559: 6455 9 - 6446: 644 - 6 - 638: 63 - 8 
= 55, and 55 :s divisible by 11. 


U 


VfcJ 




Dividing by 12: Cheek far 
divisibility vy 3 and 4. 


ip'l'imi 'M 

1 1 1 i 1 M l 1 1 

rimi 

1 1 ■ 1 1 1 1 1 1 1 m i T I 

1 11 1 1 1 ' 1 1 1 1 . ■ mi 1 11 

M MM 

Chnptor 

it ' 1 

2 

1 3l 

1 1 M 1 1 

G 


Mi Ml |M' 
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Stepping Stones * Your goal is to cross the river on stepping stones. Each 
Line you need to take a step, rod two dice and odd the numbers. Use the divisibility 
rules to find a stepping stone that has a number divisible by your dice roll and place 
your marker on the stone (you and your partner should use different sets of 
markers- if you use pennies, your partner can use nickels or dimes). 

Take turns rolling the dice and placing a marker. The first person to connect a line 
of markers (including along a diagonal) from one bank of the river to the other wins! 


270 

1386 

350 

396 

308 

720 

1056 

990 

336 

864 

1000 

770 

432 

990 

495 

1155 

297 

1188 

512 

220 

243 

210 

162 

1001 

840 

363 

1320 

144 

315 

576 

504 

693 

360 

660 

1331 

1 68 

1260 

280 

440 

729 

1440 

1500 

792 

594 

441 

252 

462 

924 

972 
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PRIME NUMBERS 


■ et's see. Prime beef is :h« iiea: beef, 
sc prime numbers must be the be«i 
laBi numbers, right? Wei], maybe prime 
numbers are nat the bes\ bul they are 
very important. 

You eon probably figure out the first 
several promo numbers In your head. But 
as the numbers get bigger, it gets harder to 
know tf they are prime (quick, is 91 a prime 

number?), "or thousandy <;i years. p:op’e have been curious about 
way* c find prime numbers . The firfiBk mathematician ErDtosthenes 
invented one such way more than two thousand yearn n£o. 


Words Know 



prime number; A number that is divisible by just 
two different numbei* 1 and Itself. Seven npitme 
bet dUMf it c jnonly bp ri j vtdtd by 1 and 7_ Eiy b ( iv noi 
g ptirtiy number because betides 1 and 6, i[ Ft uhu 
drviiib! ; by 1 and 4, ibF* wmrf prime comes from 
primus, the Lu bn vvur d fa r "it f st .* 



Is I a Prime Number? 

Most mathematicians do not consider 1 to 
bo either a prime oi a composite number. It is 
a special number in multiplication because 
you can multiply any number by 1 and the 
answer is the same. Because of this property 
l is called an identity for multiplication. 
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T he SieVe of £raf°sfhene$ 

The Sieve of Eratosthenes is a method for finding prime numbers 
on a number grid, and you can iry it yourself by working with a 
number grid. * First, circle 1 tie 2, then ci ass out all the numbers 
that are multiples of 2. * Then, circle the next number not 
crossed, out, 3, and cross out all numbers that are multiples of 
that number. • Continue to circle the number closest to the 
beginning and cross cut all its multiples until all the numbers 
are circled or crossed out, * When you cue done, die circled 
numbers arc prime numbers and the crossed- out numbers are 
composite numbers. 


Wha 'sTb s „ ’ 

Libya) a 7^- north Af ■" V/dS 

etiee of th the ^ 

mtt e T ^ Edr ^to k v 

, 1 **■ How tvp . B|f «Oli(34 Wo 

**» ^z.%:: "* *C 

■ ' v « '•>*>, k My 

\ aUr ** 



2 

3 

4 

5 

6 

7 

8 

9 

10 

•i- 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

■i- 

+ 

+ 

3 + 
1 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

81 

72 

73 

74 

75 

76 

77 

78 

79 

80 

: o -r 

™82 

83 

84 

85 

86 

87 

88 

89 

90 

o 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 
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GROWING BY LEAPS AND BOUNDS 

I n the previous chapter, you .earned that multiplied- 
ticn. : is simply repeated addition. But did you know 
thu: there is an operation that substitutes far 
repeated multiplication? 

Here is an example 3x3x3x3x3 - 3 r ’ “ 243. 
The 3 here is called the base, the 5 is the exponent, and 
the answer, 243, .s the power. 


The Allowance Scam 



A Calculator Tip 

On many emulators, you tipontnij 

by pressing d key marked Pyt in fhi* 
b a &£ number first, 3, tlii'njjfttki 
the iff key. Then preis the 
e* p on e n t value, 5, 1 h e n 
pr™ the - key. You should 
see^lastheanwe/ (A few 
tdfcufdturs usp thn symbol "■ 
instead of thp^key ) 



You may have heard about Ihe lamed allowance scam thnl 
made a few lucky math wfst kids into millionaires — at their parents' 
expense. Here is how n -works: Tell your parents that yon nr c willing to 
accept two pennies for your allowance, but with one catch. Every 
doqt the allowance should bo raised to the next power. If your 
parents; agree, how much money will your allowance be hy 


V \+ 

■4. * * d®" 

It's Growing 

end Multiplying! 

■V 

As you may h a vi n ov cvd w ith The 
JlfOw^ncv vjdpnplt, exponents an 
whole numbers tan quickly lead ro 
so mt very la r^e a mwer s Many t h rng& 
in bulb nature And people* lives 
■though probably not your 
illowjrM.elqrmvlr/ repealed miifii- 

plkobon instead of repealed 
addition, Su di qi owth is e: a I led 

exponential growth a- 


fhe end of the munlh (ir> Ihirly days)? 


~A 


■?< 

>c 

X 

X 

>c 

e x 

i- 


Day 1 

2 1 = 2 

Day 2 

2 fl = 4 

Day 3 

2 3 = 8 

Day 4 

2 4 = 16 


Y 


,V 






0 


v 


If you r-unimue receiving your payments for lb tIv 
days, how much will you be entitled iv receive on the 
last day 1 of ‘he month? 

2 30 pennies = 1,073,741.824 pennies or $10. 737. 41 8. 24 
—over ten million dollars! 
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SQUARES AND RADICALS 


8 


quart* numbers arc numbers that are She result ci , 
mv: bp.yr.g ‘he same number twice. leather wards, 

•hoy can d! be written with the exponent 2: 


\ 7 - 1. 2 a = 4. 3 2 « 9. 4 2 = IG. S 7 - 25, fi s = 36 


■ • 

vy 


• * 


* • 


> • 


• ■ 


* • 

V' 


You can sec what square number* look like when you look at floor tiles, 
like *he ones you probably have or. the bathroom floor. 


t x I = l 2 = I 


2 x 2 = 2 3 s 4 


3 x 3 = 3 2 = 9 


4x4 = 4*= IG 



Complefe the fable to 
find more square numbers. 


\ - 


& 

« 25 

13 2 

= 

6* 

— 

I4 2 

S 

7 2 

= 

IS 2 

= 

8 2 

— 

IS 2 

s 

9 2 


17 2 

= 

I0 a 

— 

IB 2 

= 

It 2 

= 

19 2 

— 

12 2 


20 2 

— 




H 1 1 1 1 1 M ‘ | 1 1 * I « 1 1 [ 1 1 » | H 1 1 > 1 1 
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Goofy Gardener 

Dsf! the decoder tt> iiyut e out the answer to this riddle: 

Why did the mathematician plant 
his garden in milk cartons? 



> 
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A Radical Sign 


4 t 


* • 


• * 

\/ 


You know that subtraction the opposite ol addition 
and division is the opposite of multiplication. In* opera- 
tion calk'd squaring also has an apposite, called the 
square root. A square root of a number is written using a 
radical sign: v’36 moans "Wh at number must 1 square (mul- 
liply by .tseli) to get 357" li you know your multiplication 
■ ) facts, you should be able to find an answer fairly easily it's 

5, because 6*6- 36. Kaw that you know what a square rout 
means, finish tiling ;:t die fallowing table. 


* # 



?ps 

t A to 

. / 
X/ 

/ y . 


.1 = 

1 

336 

= 6 

T = 

2 

V™ 

= 7 

\9 = 


\§4 

= 

\ = 

4 


= 9 

\26 


VTocT 

= 


* I 


The Square Root's Double 

Did you know that v3o has another square re o' n add i I ton lo 
6? < ’a:: you think c: what i; is? What other two identical numbers 
ran you multiply te gel to 35? How about fi ■ fir Ali positive 
numbers really have two square roots that arc opposites of each 
other, one positive and the other negative. 

: t J Ir “| 
■[:«** »- -* 
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On Your Mark! 

Answer each equation with 8 number 
between 1 and 10. Then read the phrases in 
order {reed the number, too!) from least to 
most to find a popular way to noun I to the 
beginning of a race! 


m 

-3 +4 



to get ready, 
for the money, 
to go! 

for the show, 



fun fact 

Drawkcab (Backward) Numbers / 

Palindrome* arc words that read I he same for- 
ward and h totk^Aid "R^cecar* h a palindrome. 
Uumhen c an pal uvi* fimw, if rhpy ai e t he same 
fotVftJid dhd backward, like 121. H*res how to 
make you* own pjlindrunie numbers 


1 Start with. - iny number. -19 
1 ffpvertfMT’ 94 

* Add Lhc two: 49+94 141 

* Reverse ih* sum; 34 1 

- Add a gain- 14 V+ 141 ..4 34 

Prt i to! Yyg 1 v p got 4 pa 1 1 nd rnm p n lj mher: 4fl4 . 


THREE IN A ROW 

T his is a game for two players. The goal 
of the game Is to identify SQUARE, 
TRIANGULAR (divisible by 3), and 
PALINDROME numbers and be the first 
player to get three of your markers in n row. 
To piny, you will need: 

* A paper dip 
* A pencil 

* Two sets of different place markers 

(such us coins, buttons, or small candies) 

Use the point of a pencil to hold one end 
of a paper clip at the center of the spinner 
and spin the paper dip. 
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A Never 'Ending Jar 

An ancient Chinese porcelain pt has a sea, an island 
two countries each with three mountains, and soon 
in Annoi Mysterious Multiplying Jar by 
Masaichiro and Mitsmnasa Anno {Philomel 
Books, 1983), See how factorials can repre- 
sent the total number of mountains and 
much larger numbers! 


f i 

1 

105 

99 

49 

21 

1 

88 

3 

16 

11 

22 

25 

55 

100 

111 

91 

77 

9 

15 

4 

101 

78 

66 

6 

44 

64 

10 

242 

141 

121 

33 

81 

1 

45 

28 

! 1 

131 

36 

144 


Player l 
spins the 
paper clip and 
pieces a marker on a 

number in the grid that matches the cate- 
gory picked {for instance, if the paper dip 
lands on "square," Player T can place a 
mark on 4* 9, 16, and so forth). Then, 
Player Q. does the seme. Players take 
turns to see who can get three of their 
markers in a row first. 

9 1 NT: Some of the numbers fit more 
than one category. 


l|t i|l|l 1 

I 1 PI 
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m* fpi 
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H°u> four can You go? 

our is a very powerful number, With exactly four fours {4 4 4 4). 
you can make lots of other numbers. Using addition, subtraction, multi- 
plication. division, and square roots, as well as some parentheses (to 
show what to do first), see if you can come up with the numbers from 1 to 15. 
We've done 1 as an example, but feel Free to do if again — most of these can be 
done more than one way. 


P 



1 = 

2 = 

3 = 

4 - 

5 = 

e = 

7 = 

8 - 

9 = 

10 = 
11 ® 
12 = 
IS = 
14 = 
tS = 


EXAMPLE; 4-4 + 4 -4 = 1 


HINT: Stumped? Don't forget that \ 4 = 21 


J t*| 1 1<| 1 1 < | M Ml 

: Chapter 1 ' 


II 1 

1 1 1 1 1 1 mi rf I 

1 1 i ; 1 1 H , 1 1 j 

I 1 iM M 

Ml 

Miff 

MU 


, 3 ! 

1 : 4l 


6 


t f 




Radical Reasoning 



your (Jobber's Up 


ee how many common phrases fir familiar objects you oan think of that relate tg the 
following numbers. Can you fill in nli the blanks? We did a few to get you started. 


1 


16 

2 


17 

a 

LITTLE PIGS 

18 

4 


19 

G 


20 

G 


21 

7 


22 

8 


23 

9 


24 HOURS IN A DAY 

10 

FINGERS OR TOES 

25 

11 


so 

12 


10O 

13 


'k If you are stumped, you can check the 

14 


answer key, but don't be surprised tf your 
answers arc different than oursl 

IS 
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Words Know 


geometry: A study of physical shaprv 
\ Liieralt/, geometry means 
\ lom easy retheEa rift. * 


AN ANCIENT MATH 


Y ou may recall Iron: Chapter 1 that numbers 
were invented la count l:iings— for example, a 
herdsman needed tc keep* track of how many 
sheep he had. Well, that same herdsman may also 
have been interested in measuring how much a h:* 
sheep had to utane on. Tills and other problems like it 
evolved into one of the earliest and most important branches oi 
mathematics: geometry. 

For thousands oi years, many people fro m around the world have 
known the importance ol geometry. Th& Chii i*.** m *h« Tor Fas*, 
the Greeks in the Mediterranean and die Inca and Maya in the 
Americas studied geometry thousands of years ago. 


Shape Changers 

These are the shape - 
change code a for the puzzle 
you ore about to solve. 


A 

D 

& 

J 

M 

P 

B 

E 

H 

K 

N 

Q 

C 

F 

I 

L 

0 

R 




Notice that each letter Is found in 
a uni qua chape. To send » me&SHge, 
draw the outline of the shape each 
fetter is in, Including the dot, if there 
is one. For example, here is how to 
send the message LOOK AT THAT!: 


Now use the decoder to figure out the answer to this 
riddle: WHAT DO GEOMETRY TEACHERS UKE TO FAT? 


>nrDn vnAJrn 


LOOK AT THAtf 

inn: j> >~j>* 


_ i 

LJGJHV J LJ.JA 




Q: Why did the cube 
cross from the 
second to the third 
dimension? 


A; The second 
tv dimension was 
1 too square. 


BASIC GEOMETRY 


U nderstanding geometry requires learning *uts of words that 
are used to describe geometric figures and properties. 
Scmo ol them ye .1 will enco'.-.tei h*?re, Although y 1 u won’t 
begin your Studies :n ge* unetry until high school, you already 
knew a lot at guometneal concepts. You can tell trie difference 
between a long line and a short ltr.>- 1 between a square 
and j circle, and you already know nboiu 7C Chapter ;.j. 


Six-Sided Math 

Here are Tour big hexagons that share some 
edges with each other. Use the numbers from l to 
9 to fill in the empty spaces. When the puzzle is 
finished, the six numbers around every hig 
hexagon should add up to 30, 


fiWf sides, The Lumi polygon H from the 

Grp^k mol$ pefi firunyl and gaT*^ (kneGik 
\ Grttfk\ thought of j pulygon as a of 
many -iiv^es, v*h--r hlrok likebtfni knt-*s 


^ mat 
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Hide in Plain Si3*if 

Bee if you can find this list of basic geometry terms hidden in the teller grid. 

HINT: The words in the grid will be ‘acting out* their meaning. For example, if you were searching 
for the word CIRCLE, expect to find the letters in a circular pattern, not a straight fine! This means 
that some of the words will appear more than once in the puzzle, even if they only appear once in 
the list! 

EXTRA CREDIT: Use bright-colored markers to run a line through each word you find. If you use a 
different color for each word, the patterns will be easier to see. 


Words to Search For 

V 

W M 

O 

B 

V 

H 

J 

K 

c 

W 

F 

X 

H 

F 

Parallel 

Paiallet lines are always the same dis* 

A 

T 

H 

G 

I 

R 

O 

P 

G 

R 

u 

M 

L 

0 

C 

tance apart. They item meet Or cross 
over each other. 

N WM 

V 

S 

F 

J 

E 

N 

H 

E 

Z 

E 

H 

M 

RljjM Anjjle 

& 

J 

V 

/ 

/ 

/ 

V 

R 

0 

H 

N 

c 

N 

F 

0 

A W anqfe, like the corner of a toot, or 
the capital letter l . 

L 

F 

K 

2 

E 

H 

0 

P 

C 

— 

T 

F 

r 

P 

L 

Perporid] outer 

E 

O W 

M 

C 

F 

W E 

M 

.V 

J 

0 

L 

A 

E 

Straight up hnd down; at riy hit angles lu 
the surface (a telephone pole is usually 

C 

H 

J 

K 

T 

0 

V 

N 

F 

R 

E 

C 

E 

R 

L 

perpendirulai to the road). 

COf>£rutr.t 

Exactly equa! in shape and area 

5 

O 

c 

5 

J 

H 

s 

b 

V 

L 

E 

T 

N) 

A 

l 

J 

y 

K 

y 

l 

y 

K 

I 

0 

6 

N 

A 

I 

L 

A 

Um 

The path made by a moving point. 

M 

J 

A 

A 

A 

z 

M 

c 

J 

K 

0 

H 

l 

L 

R 

som etimes stra i ghi somen mes c yi vh 1 

S 

y 

A 

R 

A 

Y 

S 

u 

G 

R 

U 

K 

E 

E 

A 

Raya 

A Ljitujf ? of lines coming from a center. 

o 

c 

A 

A 

A 

K 

J 

L 

N 

H 

E 

0 

N 

L 

P 

Bisect 

To part into equal halves. 

F 

y 

o 

J 

y 

H 

y 

K 

A 

R 

0 

H 

N 

T 

F 

I 

0 

M 

C 

O 

Rectangle 

S 

F 

s 

0 

j 

S 

C 

— 1 

V 

L 

A figure with four sides that has four 
light anglt-s. 

V 

p 

E 

R 

P 

E 

N 

D 

I 

C 

U 

L 

A 

R 

J 






Geometry Games 



Learn how to make paper cranes in 
memory of Sadako.Vmt wivw.personfiL 
uraifc a d# spr t /ori gamifcmn #/ 

to learn how to make these paper 
creatures. 


Paper Folding 

Giiyumi is the art of folding paper* You can make lets 
c: intneats figures with origami; ir. fact, you may have 
seen an angnnrr crane one of *h* most: popular origami 
animals. 

The jvtper cranes arc so well known because of 
Sadako. a fepaneae girl who was dying of leukemia. 

Sackiko heard an old legend: If a sick person folds one 
thousand origami c: ur.es. the gods wiil grant her wish 
and make her healthy again. And so, she set out on u quest to fold on« thousand cranes. 
Unfortunately Sadako d.ed before completing her protect. Ever since then, people have teen 
making or i garni cranes in memory of thus bright girl. 


Sadako and Her 
Paper Cranes 


Life of the Party 

Match each name *0 its geometric shape, numbering each shop* as you go. Then, take 
the letter in each shape and place it ir. the corresponding tex to get cm old saying. 


T. Triangle 

2. Circle 

3. Rectangle 

4. Trapezoid 

5. Rhombus 


6. Ellipse 

7. Pentagon 
0 . Hexagon 
9 . Octagon 


Without geometry, life would be. 


[il 

2 

— i 

3 

4 1 

i5_' 

6 

Tli 1 

9 1 




i 


L 

uL 

L_ 
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CIRCULAR REASONING 


Y ou have already learned something about circles in Chapter 1 , Circles 
are certainly mysterious. The center of the circle is exactly the same 
distance to any paint on the circle; that distance is known as the radius. 
Because circles cannot be measured by a ruler, you c< m i really divide 



A circle by 
any other name 
is just as round! 


Compasses travel 
in the best 
Mk circles! 


360 Circles 


A Circle h divitiedinia 
36d degrees Put did ypukmiw 
ih.M a golf ball hire 360 dimpled 
Coincident We think nut! 


ihen: into inches or ieei o.J we can divide them Into degrees.. 


Going Around 
in Circles 

Find your wny nroutid the circles from start to end. 


'I I r 1 1 1 1 1 1 M [i 
Chapter I 
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The Mobius Strip 


Who knew that a simple strip of paper 
would be the subject of a puzzle problem, 
and -hat a man named Mobius would be 
fa: eve i remembered far .t? Here is how 
a Mobius strop works. 




It Is 

Mind-Boggling 


Fa r an a u i- uf-th i i ■ wo r I d n lc. 

play tic tac toe on the surface o? a torus or 
a kleln bottle instead of a flat pisKe of 
paper .=i t l t-i vwjtq rthnpt.org .\vepk s - The 
ma7p a Int of run, but the chess, 

g a m e is fa r ex pe rt play e r* on iy. 


1. Take o long strip of paper — you 
can make one by cutting a piece of 
paper in several parts and taping them 
together to make one long strip. 

Q.. Draw a air ole on the top of the left end and one on top of the nght end. 

3. With one end in each hand, twist the paper once arid then bring the two 
ends together and tape them together with the circles touching. This special 
loop is called a Mobius strip. 

4. Now, take a black crayon and draw a lino down the 
middle of the paper strip; keep going until you get 
back to where you started, Were is your first sur- 
prise: Your pen mark went from the outside to the 
inside and back. It you drove a miniature car 
over your strip, you would lace aver the "top" 
and "bottom" and find the start line and the 
finish line are tire same place. 

5. Now, take a pair of scissors and cut along the 
line you drew. You might think you would yet two 
separate rings, just as you would when you out a 
normal ring of paper, Here is your second surprise: 

You get one really big loop with several twists in it. For 
the third surprise, out tins long loop in half again. 
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TAMPERING WITH TRIANGLES 

W hat could be simpler than a triangle? Its a 
shape vnth tliree interconnect r.-ci aides of any 
length. But actually, there are aL kinds ol triangle 
*7: uu :j :nny varyby ihc length of their sides: 



Triangles with three sides 
of equal length are equi- 
lateral triangles. 



Triangles with two sides 
of equal length are 
isosceles triangles. 




Triangles with three dif- 
ferent sides are scalene 


But thed's not uL! Tr: angles can also b© sorted by their angles: 


A triangle is equiangular 
(and, therefore, equilat- 
eral) if all its angles are 
congruent (same). 



A triangle is a right 
triangle if one of its 
angles measures 90 
degrees (and two of 
its sides are per- 
pendicular to each 

other). 



A triangle is 
obtuse if one of 
its angles is larger 
then 90 degrees. 



A triangle is acute if 
all three of its angles 
are smaller than 90 
degrees. 
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Triangle Numbers 

Triangular numbers tut# found in the number of risvs that can be used to 
make an equilateral uiancjle (triangle with three orjual sides). The following 



1 + 2-3 1 + 2 + 3 - 6 


1 + 2 + 3 + 4-10 


1 + 2 + 3 + 4 + 6 = 15 


Draw a picture or add numbers 
to find the next three triangular 
numbers. 

H 9f fujn J L^- sjp squirm a.ijlji mu aqi 



The Last Straw 

If you take three drinking straw:., you con easily 
arrange them into one triangle that has three equal 
sides. Now, suppose you have six drinking straws. 
Can you arrange them into FOUH Iriangles, alt with 
equol sides? 


HINT: You 
may need 
some tfipel 
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Gef *{•« f he poinf/ 

Color every triangle in this puzzle to 
find the answer to the following riddle: 

If you have ten cats In a box 
and one jumps out, how 
many are left? 
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Magic Pentagrams 

This puzzle is just for fun — 

them's no right or wrong answer! 

Choose a number found on one 
of the points of a pentagram. Now, 
point la nil. the pentagrams on which 
this number can be found. Add the 
large number found in the center oi 
rhnso pentagrams. The sum will be 
she number that you chose! 

Share ihe muox- pentagram trick 
with a Iriend, or try making your own 
pomagram puzzle using different 
number s, 


Gargantuan 
Geometry 

Hid you know that one uf die largest pen 
terpru in the world right here in the United Stale 
Thit'S fight -th^ Pentagon building just outside 
Washington, D.C., which serves as the he&dquar- 
Emof 1 he Qt-parfment of Defense, .5 so to :g that 
t h<? N ?.\\o na I Cap 1 tol cnuEd fit ini d a* >y u 1 1 l- of i is 
five wedge-shaped sections, To get around 
inside, there are T 7.5 miles of corridors! 
Want to know more fascinating facts 
about this prominent polygon? Check 
0 Lit WWW, fo r to meric ci.earn/ab ou : 

I he-pentagon.h t mi 


SpiroGraphs 

Create your own SplroGraph tfeugn at 
wwwMarhAiCtd+tdi* 
Spir&Gr&ph+htmLJ h t re j t e »u g g e > 1 1 0 n > 
far the different letting*; try them all. 
Make the String of Pearls for someone 
special. 
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ON A TREASURE HUNT 

T he nct-so-famous outlaw Cash Steels l rid 
all the rrcinsy he stole somcv.'ham in or 
near the town of N\ -where, Nevada. After 
L* died. h;s daughter. Fanny, went looking for 
:ho treasure. 

She knew her father very well. After looking 
at our id town, she decided that there were ton 
picsihle p!'.j:-e» where he could have hidden 
his money: 



t. Under the dirt floor of his cabin, 

2 . In the hayloft of his barn. 

3. In the Steele family cemetery. 

4. High up in the brooches of the Lone 
Pine Tree. 

5. On top of Windy Hill. 

8. In the cave to (he east of Windy Hill. 

7. In the old mine shaft. 

8. At the top of the windmill, 

9. In a pile of dinosaur bones. 

10. Down at the bottom of the well. 



Here is what else Fenny knew: 

1. Her father was afraid of ghosts and 
wouldn't want his money dose fo the 
cemetery. 

1. Cash Sfeele did not like small Hark 
places either. 

3. If he burred the money, it would be to 
the north of his cabin. 

4. If he hid it aboveground, it would be 
south of the cabin. 

G, If he didn't hide it In the well, then he 
didn't hide it in the windmill, either. 

That leaves one possible hiding place. 
What b it? 

fSfr« the answer on page 129 to t an 
sjfpiumrhond 
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A Square Deal 

Bogin ot :hc white number 4 that is irt 
•ho dork box. Move up, down, or side- 
ways ioui spaces in any direction. Add 
the numbers «s you ‘jo and reach all 
iour comers, but only one time each, 
HINT: the pattern forms the outline of ft 
letter of the alphabet. 

4 2 4 3 1 3 4 2 4 

2124342 1 2 
124 3 2 3 423 

343 2 12341 
432101212 
34 3 2123 4 1 
124 3 2 3423 

2 12414212 
4 2 4 1 3 1 4 2 4 


The Dofnrno Effect 


Depth of the Matter 

Wh di % I hp di ffp rp n fp h«>L wee n A sq ud re d n d 
JCUbe? The number of dimendoni. Sqitfr#* 
j hi lwo-d i m en s io na.1 Mhpy- h v.- p ! pngth * r -1 
wnJih. Cubes are ihrtt-dlmeniion&l rr- „■ 
h jve length, width, ami ttepih). 


two dimoniiondl 
/ 

/ 



Do you know how :o ploy dormnoes? See d you car. figure «t out by filling m trie missing 
squares. HINT: Each number, from 1 to G, can only be used once. 




Geometry Games 




Pic f ure T his 


Look at the patterns below. Try to picture which shapes con be 
folded Into ft square hnx ihftt hfts four sides, a tnp, and a 
boHom. Circle the correct answers. HINT: Having (rouble pic- 
turing this in your mind? Use a ruler and a pen to draw the 
shapes onto heavy paper, cut (hern out, and see which 

shapes will actually fold into a box. / y 









Box 5 

Yes □ 
No n 


Box 6 

Yes □ 
No □ 
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MEASURING UNITS 


M 


oasuremenl is a yer; important pari qi 
everyday life. We measure ail sorts of 
thing*- Here aro just a few of them: 



Size end distance: How tali you are: 
flow far away your school is. 

Weight? How much do you weigh: how 
heavy is your Ixicfcuack. 

Aran: How large is your apqrirr.en:. 

Volume: How much water is in your bathtub. 
Time: How long does i: take you to read this 
graph: hew old you are. 


The Guinness Book of 
World fie cords 

Would y flu tike ta know ih£ Mghi of the taKJht man 
whoever lived, rhe age ol the Mvsl person nn Faah. or 
the tonytrsi (ime ijiFr.T riding a relief coaster? I h* answers 
to these qutjiio m— and itruny more - C4n be found in Jhr 
Guinness Book of World flMprrfsl Check put the uh:e&! 
record sever sei, like rhe pertoo who taught the 
mosT pamlbalK in two minutes and thtj 
person who kwsed the most cnbraf 
(eleven of them!). 


para- 




Two Different Systems 

There are two main systems of measurement in the 
world today. In America, we use flit* English system, wnidi 
involves units such as . mes, feet, yards, and miles for 
measuring lengths; ounces, pounds, and tons for mea- 
swing weights; and cups, pints, quarts, and gal a ns for 
measuring liquid volumes 

Most of the rest ci the world (fnclud rig. more ana more. 
England) uses the metric tty stem. In this system, lengths 
are meets wed :n millimeters, centimeters, motors, and kilo- 
meters: weights in gram:*; and kilograms; and I'q . d vol- 
umes in milliliters and liters. Tire metric system Is based on 


!|l| ii|l|i|l| 

Chapter 


the base of 10. 
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Measurement Mysteries 



A Metric Mnemonic 

A mnemonic is a memory tnck to help you remember 
tricky information. Trie iiieuic system is based on fac- 
tors oi 10, but the words used to represent each multi- 
plication (or division) hy 10 are easy to contuse Here 
is a mnemonic device to remember 'he order o: the 
prefixes in the metric 3yslem. 

K: j «-♦ Hectc <-* D^-ro <-» unit «-> Dsci Conu <-> M:Ih 

Bach arrow represents a factor oflO. When you 
move to the righi, the measure yets smaller (divide by 
1(1) for each arrow. When you move to the lei:, the mea- 
sure qets larger (multiply by 10). 


Words Know 


metric prefixes; A piefis h a part of the word 
ihatisaddtdondii^eUc-g.nrtlng ofthe root The 
rd]owingpitri>c^f^*dd^ W 'flneier/ 'gram ' 
and "liter' to him mots* measurement 

MHU- 

Cenlt- 1/TOD 

P*ci-T/10 
Deka- 10 
Hotto- IDO 
Kilo- 1,000 


IJ^T* Here's a story fo Kelp you remember 
the order of the name a of the prefixes: 

During medieval limes. Kings considered themselves to 
he above oil oilier Humans, and Humans considered 
Ihemselves to he above Ihe Dragons. These are the 
mighty and all are above the basic unit. Below Ihe basic 
unit are Dogs, which considered themselves to be above 
Cats, which considered themselves lo he above Mice 



"Three Blind Mice" 
in Metrics 

You con sing the metric hier- 
archy to the beginning of the 
tune of "Three Blind Mice": 
Kings, Humans, Dragons, 
Dogs, Cats, Mice. 


Convenient or CottfttStwg? 

Ma n>' p-3o p -- h ^ [ h m i h p tnq I i s h sy i tem Is needle is i y cnntudng beca u se it s 
r -.a rd to com c r t fro it i c nrYrs\MifernenT ta anoihrr and tfi ji w c should switch to 
ihe metric vysivm But others be! : *ve that betau&e we haw yro w r> up with rhp 
Enqhsh system, wt should continue using ft became i\ % thdn Teaming a 
new wit?, Whfch j^rciupi dn y-mi agree with? 
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NOT BY A LONG SNOT 


H 


ow do we measure length end distance? With inches, ieet, yards, 
miles or with millimeters, centtmeiere motets, and kilome- 
ters. Hero is the conversion table: /y , ‘ 


& 

cifj 


Q: Why d id the 
metric chicken 
cross the road? 

A: To see how 
many meters 
wide it was* 


1 mile = 5,280 feet 
1 yard = 3 feet 
1 foot = 12 inches 

I kilometer = 1,000 meters 
1 meter = 100 centimeters 
1 centimeter = 10 millimeters 

1 mile = 1.81 kilometers 
t foot = 0.3048 meters 
l inch = 2.54 centimeters 

1 ...... ; 

1 kilometer - 0.8214 miles 
1 meter = 39.37 inches 
1 millimeter - 0.0394 inches 
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Measurement Mysteries 



Answer the following questions and then fill in the answer key to find out which 
animal's tongue can grow up to 21 inches long — about as long as your arm, Slurp! 


t. How long is a school bus? 

fj 6 feet 
gj 36 feet 
h) 160 feet 
ij 8 yards 

4, How long is a dollar bill? 

a) 6 inches 
bj GO cenfimeters 
cj 6 feet 
d) 6 millimeters 

2. How long is a twin bed? 

b) S inches 

i) 6 feet 

j) GO inches 

k) GO feet 

5, How Jong is a marathon? 

c) 26.2 meters 
dj 2G2 centimeters 
ej 262 kilometers 
f) 26.2 miles 

3, How long is a football field? 

rj 360 feet 

s) 360 inches 

t) 36 miles 
uj 360 miles 

6. How long is a blue whale? 

c) 10 meters 

d) 100 inches 

e) 100 feet 

f) 10 yards 
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Hir>k Pinks 



Each silly answer in the following Hink Pinks is mode up of two 
words that rhyme. HINT: The first six ere one-syllable words: the 
last Hink Pink is mode up of words that are two syllables each. 

1. Pile of games that 

weighs 2,000 lbs. 

2. 5,280 foot grin 

3. Two pastries that are 

each 12 inches Jong 

4. Very difficult 

3 feet 

5. Rubber baft that 

weighs 16 ounces 

6. 28,4 grams that 

jumps quickly 

7. Urgent message that 

weighs 2.2 pounds 


► 

To St. Ives 

As I was going to St- Ives 
l met a man with «»«" "***• 
Each wife had **» ■ acfc ®* 

Each sack had five cate. 

Each cat had four kit*. 

Each Wt had three mice. 

Each mouse had two pieces of choe 
L”h cheese had on. tooth*-*. 

Hew many toothpicks were the«^ 


flath Online 

Journey across 42 powers of 10 .jt 
w w hf t w Qrd wi zz . c o jtt p w r s a f ! 0. h t m . 
These pictures show on* Image AT the 
submof toiFo r h v«l vrrSitrqed to 1 0 lime* 
asbig, over and over until you* re looking 
at th e € nti r & kn own u n Ivor^o. C lio os* i ho 
soTdlks! imsqeandlbenk^opdkkuigon 
Ihe +1 button to increase ihc 7onni by a 
factor of TO. 
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Measurement Mysteries 



Sfar Power 

Find the per feet center of this starry pattern. 
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A WEIGHTY MATTER 


I 


t helps to know how much things weigh. We measure candy in ounces, 
fruit and vegetables in pounds, and elephants in tons. Here are the 
conversion tables for metric and English weight measurements. 



1 ton = 2,000 pounds 
1 pound = 16 ounces 

1 kilogram = 1,000 grams 
1 gram = 1,000 milligrams 

1 ton — !,0t6,05 kilograms 
1 pound = 0.45 kilograms 
t ounce = 28.4 grams 

1 kilogram - 2.2 pounds 
1 gram = 0.035 ounces 

1 


I am the world's largest animal. I can weigh 177 tons — that's 354,000 pounds. It 
would take more than 4,400 children averaging 80 pounds each to balance with me! 


1. How much does an average man 

2, How much did a Tyrannosaurus 

weigh? 

rex weigh? 

a) 172 ounces 

j) 60 kilograms 

b) 172 pounds 

k) 60 pounds 

cj 172 grams 

1) 6 tons 

d) 172 kilograms 

m) GO tons 


"onrinued on feeing pag : 
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Measurement Mysteries 



ETcntimied from previous png e 


f 


3. How much does an adult polar 
bear weigh? 

u) 1,400 pounds 
vj 140 pounds 
wj 14 kilograms 
x) 140 tons 

6. How much does an ant 
weigh? 

hj 4 milligrams 
i) 4 kilograms 
jj 4 ounces 
kj 4 pounds 

4. How much does this book 

7. How much does an apple weigh? 

weigh? 

a) 160 grams 

cj 11 grams 

b) 1G0 ounces 

H) 11 milligrams 

c) 16 pounds 

ej IT ounces 

d) 16 grams 

f) 11 pounds 




6. How much does a nickel weigh? 

wj 5 grams 

x) 0.05 ounces 

y) so ounces 

z) 50 grams 
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Measuring your 222s 


Write each letter in the space above the measurement 
that matches its plate on the ruler. When you’re finished, 
you will have the answer to the following riddle: 

Why did the math teacher 
lake a nap with a ruler? 


I 1.25 2.25 H 5? 3fl 125 4^ 275 Hi 5 
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STACKING UP ZEROS 


W hy is the metric system based an 
10? Because cur entire number 
system is built on multiples of 
10* Think of it this way: You've got 1,2, 3, 

4, 5, fi, 7, 8, 9, and then you gc back to 1 
and just add a G to it — 10. Add another □, 
and you get IDG. Haw many zeros car. you 
keep on stacking? Take a look here: 

NUMBER OF ZEROS WHAT YOU GET 


0 one 

1 ten 

2 ....... hundred 

3 thousand 

4 . ten thousand 

5 ....... hundred thousand 

G ....... million 

7 . ten million 

8 hundred million 

9 ....... billion 

12 ....... trillion 

18 ....... quadrillion 

100 ....... googol 

goognl ....... googolplex 


Lost Billions 

It looks like Ihere are billions and billions of the 
word BILLIONS In this grid, but it only appears 
correctly spelled one time. It could be left to 
right, up end down, diagonal, or even backward. 


B I L L I 0 
B r L 5 B S 
IBSSNB 
L S N N B 0 
L N I 0 I I 
L 0 0 I L B 
IILLOB 
OLLLON 
N L I B I L 
S I B L I B 
I B L B B I 
0 B B I L I 


N N S B B I 
N 0 I L I B 
I L L 0 N S 
B I L L N 0 
I B B 0 B I 

0 L I B I L 

s r l o b r 

L B 0 I S L 

1 0 B B I r 
0 B I L I B 
L 0 0 N S I 
OONSOL 
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Googols of Fun 

A googol is a REALLY big 
number, If a ten has one 
zero (10J, how many zeros 
do you think a googol has? 
Using a simple number sub- 
stitution (A-1, B = 2, C = 3, 
etc.), see if you can break 
this number oode. 


1 7 * 15 * 15 * 7 * 15*12 8 * 1*19 


15 * 14*5 8 • 2 1 • 1 4 ■ 4 * 1 8 * 5 * 4 


26 * 5 * 18 * 15*19 


Whafs Beyond Googolplex? 



■ , 

The rules of -math say that you can keep oounting for infinity. 

That means, numbers keep going and going, and there is no such 
thing, a6 the last or highest number. Infinity is not- a number— it's 
a concept that something is never-ending. Mathematicians uke 
oo-to represent infinity in mafbematipa! calculations. 


Counting Forever 

The symbol oo has been around for more than two 
thousand year?. The Romans used it to represent t ,000, 
aGIGnumbertothem, Around the year 1650, an English 
mathematician, John Wallis, proposed that this symbol 
oo be used to represent infinity, and wc have been 
doing just that ever since. 
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On your Toes 


Use this fraction code to figure out the riddle. 


CODE 

The white pari of each shape is empty. 

T ■ n-icded part oi each shape is filled. 
Eshrr.atc how much cf each shape is f j]l 
using - he following rules: 


Jf the shape is almost empty, call it 0. 
If the shape is aim net full, call it 1. 

If the shape is between full end empty, 
cell it y a . 


HOW TO USE THE CODE 

Look at the traction or number below each blank. Using the shapes connected tc each 
Word box. pick the simp* Ihal is closes: to that fraction cr number. Write the letter of that 
shape or. the blank. 


student 
W 


make her shoes longer? 


RIDDLE: How does a math 




ans 
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Just Like 
Sherlock Holmes 


The fictional deleave Shedook 
Hotmesis famous forcing logic to 
solve eases based on clues he had 
observed. Logic and reasoning 
allow us to figure things out using 
known farts or cIljps instead of 
ii m p?y g u w is i ng. A 1 1 of u Si use lug k 
everyday gf our lives, although 
some people are better at it 
than others. 



LOGICAL MATH 

M ost of us, when we think of moth, think of numbers. But 
not al math involves numbers. You've already 
explored some geometry activities in Cliapter b that 
involved lines and shapes, Another area of math that does not 
have to involve numbers is logic. 

Go Figure! 

1. You have two coins. Added together they 
equal 15 cents — but one is not a nickel. How is 
that possible? 


2 . Can you take four nines (9, 9, 9, 9) and 
arrange them to make an equation that totals 
100? You can use any math function, but you 
can only use each nine once. 


3. What do you get if you divide 30 by half and 
add TO? 


1 T 1 'III I|I| 1 1 | 1 M I 1 1 1 I 

Ml 
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Brain Banders 


□ 

■ 



4. If there are five apples and you take away 
three, how many apples do you have? 


5. What is the meaning of FarrCE? 


6. What is the meaning of MILONELfON? 


I El M ifi rij F>! I 


7. What is the meaning of this phrase: ONE, ONE, 
ONE, ONE, ONE, ONE, ANOTHER, ANOTHER, 
ANOTHER, ANOTHER, ANOTHER, ANOTHER? 




■■■ — ■ mm K tommm i«u >.■•> m i ■ i ■ mm « a . - - . ■ « M i J F B ■ ■ Mi 

8. A clerk in a butcher shop is 6 1 2" tall. What 
does he weigh? 



1 1 1 ! 1 1 « | J i * 1 1 : 

M 1 1 U 1 1 1 1 M 

IUT lM'j'1 

MM 1 Ml 

an. HI 

Ml M 

i|j | |ij<M |MM 1 1 1 1 1 1 <mi j < 1 1 

Chapter fi 

1 1 1 

7 \ 

1 el 

1 l 

' 9 

Appendix < 



The * Math Puzzles Book 



Moving Ar d 0n4 

See if you can use logic to solve the puzzle about four fast friends: Gary, Harry, 
Larry, and Mary who lived in Los Angeles. One day, the four friends got news 
that they would be moving to four different cities: Atlanta, Boston, Chicago, 
and Dallas. By listening to their parents talk, the friends learned the 
following: 

$ Gary's family was moving to either Boston or Dallas. 

# Harry's family was not moving to either Boston or Chicago, 

# Either Harry or Mary was moving to Atlanta, 

$ If Harry moves to Atlanta, then Gary moves to Chicago. 

# If Larry moves to Chicago, then Gary does not move to Dallas, 


Who is moving where? Use the table to figure out the answer. 




ATLANTA BOSTON 

CHICAGO 

DALLAS ' 

Gary 

1 

1 

1 

1 

1 

l 

1 

1 

Harry 

1 

i 

1 

t 

i 

i 

1 - 

1 

f 

1 

l 

1 

Larry 

I 

1 

1 

i 

i 

i 

I 

J 

1 

1 

1 

1 

Mary 

1 

i 

l 

i 

1 

1 

1 

1 
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IN THE ENCHANTED KINGDOM 


T 


in* logic puzzles cr. this page -alee place m ar. enchanted kingdom, cr. a castle 
in hem. lari by lour princesses Ruby Sapphire, Jade, and Topaz — as well as 
their mother. Queen Diamond anti then lour pet dragons. 



Taming Dragons 

These princesses don't need anyone to rescue them they are dragon 
turners and have four days to tame their four dragons. Every day, each 
one must work with a different dragon. On the second day Ruby 
tamed Spitfire and Sapphire tamed Forklnil, On the third 
_ - day, fade lamed Blaze and Topaz tamed Smokcy. On the 

^ fourth day. Sapphire tamed Smoke/ and Topaz lamed 
■ Fcrktai:. Which dragon did each princess fame on 

each day? 


DAY 1 

DAY 2 

DAY 3 

DAY 4 

Ruby 





Jade 





Sapphire 





Topaz 







The Marriage Proposal a.. 

( 

Prince Pyn** came to trie enchanted capJe to ask for Process Ruby’s ' 

hand in marr.aac, hut Ruby didn't like nirr, The Queen didn't want to offend 
Pi.net* I'yrite. who was her guest, sc she told him to go ■< her garden and put one 
black and one white pebble into his purse. If Ruby picki black pebble, they will many. If she 
picks a white oi>.- the prince will have to go home alone, 

A. - *1< • r.'inr a wert i it the gataen. Hi cy :■ Jlc *.v<: i him and saw hen put two black pebbles 
ir.i' ■ he purse. A! first, she’s dismayed but then How can Ruby trick the prince? 
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IN THE LAND OF CONFUSION 


A ll i::<y i t-: >ple r. -lift land of Coniusicn arc either 
sages c: esters. Sages arc noted for their her: 
esty they always tell hie truth Jesters, hi ",v* 
ever, uji- always kidding around and never tell the 
truth. Unfortunately there is no way to tell 
one hoiri the other just by looking at ‘hem. 

Ima Visitor leaves her homo in the Enchanted Kingdom and 
’.ravels to the Land of Contusion While there, she meets three 
rr.en: Xavier, Yale, and Zachary. Ima asks. How many d you 
11 are sages? 

Xavier says that he is not a jester. 

Yale says that Xavier is lying. 

Zachary adds, "Yale is lying/' 


Can you figure out who is a sage and who is a jester? 


Two Kids in the Land of Confusion 

Jma keeps on witUung. lust as she appi ouches !| >• «-i:y?*ror*s 
palane. she hnda a boy and a girl sitting on the steer and 
hears three statements: 

1. "I'm a boy/’ says the child with black hair, 

2. I'm a g'H/‘ day a fhs child with red hair. 

3. "Exactly one of us is a sage. 1 ' says the boy. 

Are the boy and girl sages and/or jesters, and what 
color hair does each one have? 
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You will find the 
answers in the 
Puzzle Answers 
section, page 13U 

Inside i h» palace, Ima wen! looking for the King, and she met sumo 
sages. She asked them if the King is a sage oi a jester, and they told 
her that thnv didn't know, but that according to then laws, he must i.+ j :.i 
citizen ol the Land of Confusion, either a sago or a jester 

Just then, u man entered the hall irfng u crown and a beautiful 

purple cloak. The sages told Ima that it was the King, and that she 
could ask him whether he was a sage or a [ester. To her question, the 
King responded, "I am 

Immediately, the sages cried: "Imposter! Arrest that 
man! 11 Why? 


A Boast? 

Upon entering the cmjwror s, caluce, Ima overheard n 
mar. scry ll 1 can a sage, then so is my son " 

What can you tell about him or his son? 
Meeting the King 
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Einstein's 
Math Troubles 


*T0f wciry roc Elicit 
l ibewr ycur difficulties 
in Mirth' kifttcs, I can 
assure you Mine arc t til! 
greater r 

-Albert Einstein 


Math Online 

Fur fun math gamps, check OMl 
w ninihispOrVcr.Qrq, In partic- 
ular, see if you can solve the code- 
breaker puzzle. 
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Rea4 -fhc Mothers 

Numbers are used for counting, but did you know they can also be 
used for spelling? Numbers like 4, 8, and 7 sound the same as familiar 
words we use all the time. People who want to write short messages often substitute 
a single number for a group of letters. For example, "18" spells "late" but uses only 
two characters instead of four. This kind of number spelling is often used on license 
plates, where there is room for only six or seven characters. See if you can match 
the fnl lowing people with their Fancy license plates: 



1. Musician who plays n big horn, 

2. A person who is always lucky, 

3. Someone who is very polite, 

4. A person who is always happy. 



5, Someone who can predict the 
weather. 

6. A person who is hardly ever on time. 

T_ rtpf mt 

TT rlrT IttlT 

8. Someone who is impatient. 

9. A person with a bad memory. 

10. Someone who likes surprises. 

11. A frequent visitor to a skating rink. 

12. Someone who likes a particular 
sport. 
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Qs Where’s the 
best place to hide 
if you’re scared? 


A: Inside a math 
book — because 
there’s safety in 
numbers. 


^ A Card Game 

f-.vu ki d v p lay fivi' 9 a m p 1 of g i n 4 
f u m my; Eoc h kid wi n & the sa m 0 
number of games, but Uteitr arena 
t pdgamci Ho bV ?t ihiipoinble? 


f: . s * £(i ] 1 : j > m 5 p, T q.v 1 ^ 


Buying Numbers 

Th:s conversation doesn't odd up. Cun you tell 
what's for sale? 

Customer: How much is 1? 

Ca legman: 30 cents. 

Customer; 1 d like 1-i. plqase. 

Siilusinarj: '1 hat will be cC cento. 

Customer: Oops, I really need 113. 

Salesman; No problem. That wiU bo 


Simple Symbols 

Each symbol below equals one of the passible 
numbers in the box. Substitute the numbers for the 
sy;r.;.’-ols so that the subtraction problems work. 

HINT; All numbers in the- top row yn oter than 
or equal to their corresponding place numbers in the 
■ ■ : - 1 . ' t ; i rcw. \jq have also left you two zeros tc get 
you started. 

! Possible numbers- 12 4 6 

$< O & © 4 >c 

- > 4 4 -440 

0 4 0 4 0 sY 
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I can't If/ 

The numbers 12,3,4, and 5 appear in a row 
only one lime in this number grid! The answer 
can he up, down, side in side, nr diagonal. Look 
extra carefully — the numbers might also appear 
backward! 



J 

2 

2 

1 

3 
2 

4 
4 
3 


2 

1 

2 

4 

3 
1 

4 

5 
3 


3 5 

4 1 


1 

2 

4 

3 


2 

5 

4 

3 


5 5 
1 2 
2 1 



ShuUnfs 

• of booVj fAfh 

S 1 li hI r 1 1 1 fnlrpul 

Jasmine 


Kitlvn 


Josh 


Kihfln 


TOTrll mtMilrr of 
jnijrlr too Vs fnand 



■ ■ I found If/ 

Mr, ‘doth nsltFrd four of his students to see how 
many math puzzle books they ■” juld find in the 
public library. How many books did each stu- 
dent find? Use the clues to complete the chan. 

1. The four students found e total of 13 math 
puzzle books. 

2. None of ihe students found more then 
5 puzzle books. 

3. None of the children found fhe same 
number of puzzfe books. 

4. Jasmine found 3 puzzle books. 

5. KfHlyn found fewer puzzle books than 
Jasmine. 

6. Ethan found fhe most puzzle books. 
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A PROBABLE CAUSE 


Y ou aught be surprised to know ‘hat probability ts 
a relatively new area of math. Probability began 
l > be studied in the mid- I6CU$. That may seen, 
like a on a time ago. but remmrber that people have 
been doing geometry for thousands of yeers. 

Probability is involved any :me we do something 
where we ran : know in advance what is going to 
happen. When we toss a coin in the air, we know it is 
pear.:; if ran e back down. ( In waver. we don't knew it i f 
will land as heads or tails. That is probability. 


jP&EgL 

Words Know 

probability: The eluint^i of lompThmg 
happening — Actually, the ratio of thf 
numibtf of iirri # % it COu \6 happen compared 
\o\he number oi poti'bta Things Thai couk± 
happen. For eaArrspfn when you throw ifee. 
you hove 1/6 Ounce* of qt*iring each panic 
ular number. 



A Coin Toss 

The probability of getting j head or a 
tail in any coin to« H Vi heads and V» 
tallf. Do o timulated roirvto** experi- 
ment a t svww.acs.r7i tu.edu/fatufty/bilfm/ 
javafpnqiinrt otes/Cam ToysMimL Firi t. 
try 25 to*iei+ then 100, and then 500. 
When we tried It, we got 10/15, 50/50, 
and 251/249. 


Probability Scrabble 


Can you £ue&& how mrmy nlhor words you 
could make by using any of Ihe eleven letters 
in the word PROBABILITY? Da you think you 



could make liliy words, or is I he number closer to 
twenty' Thor* j,- nu vaytoknow cxc.-t-i by sifting 
dawn w ith paper and pencil and making a list 
Pc: werd you can use each 

loiter as many limes as it appears 
in PROBABILITY For example, you 
could spell BABY because there 
are two Bs, but you can't 
spell HOOT, because there 
is only one O. 
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PLAYING DICE 


W hen you roll the die. you ore playing with proba- 
bility. With each roll, you are just as likely to get 
1 as you arc 2, 3, 4, 5, or 5, That means that you 
have one in six: chances to get any number. And each time 
you throw the die, the probability of getting a particular 
number remains the same. 



What If You Roll Two Dice? 

Can y du figure out what your probabilities are 
of girting a 1 r 3, 4, 5, or6 if you roll ttvodicef 
Wi! I yo u r c hanee increase or ri pc w sp } 

j e/ l jo 9/ r m aiito jnox 


Prisoners Ganie 



This is a game £or two players. To plcry you will need the following: 

* Five pennies end five nickets [nr two gets of other markers) 

* A pair of dice 

* Paper and pencil Tor keeping score 

Players should each have five markers, which are prisoners. Player 1 
places his or her five prisoners in each cell of the top row. Player 2 
places prisoners in the bottom row. Players take turns rolling the dice 
and subtracting the smaller number from the larger. If the difference 
matches a cell number, the prisoner kept m that cell goes free (is taken 
off the board). Whoever frees all the prisoners first. wins! 


A Variation 
on the 

( Prisoners Game 

This rime, each p,Uyer p;cfcs 

whe^to put his or her pris- 
on ers. For example. Player 1 
tauld put a prisoner fn cells 
1 . 2 , and3 afthetuprovv and 
Ceils 1, 4 , and i of tile 

bottomree. Each roll of the 

fiice frees two prisoners at a 
li nip. After playing several 
rounds, who lias the best 
strategy? 


[ 
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Who Owns That Car? 

A man name in to the ru< X'-j vehicle department to 
jeqislei Ira new car. Hi. ir.qijnrt-d a very special 
■ : ve u s e plate with t he num h e rs 537 3 1771). Wt 1 . « 
signing the paperwork, the myster.aus man said, 

’ !•: ‘V v ry ons tC k r : c.v t ■ : ■ ! e . j? etr r* Lo r.a s *e rno . ' 

Whaf was the mart's name? 



Lef 'er Roll/ 


Unlskc :hr- Prisoners Game, this one cifors 
chances of winning to all the players, 
and you non hove os many as six people pin 
the :j[ nne. Here is what you will n eei 1 to play: 

* Pises of paper and pencil for 
each player 

• Pair of dice 



You also need :o make a 
game card lot each player. 

To do that draw u five- 
squares-by live squares grid— 
you can use a ruler to make 
the lines straight hut it 
doesn't matter if 
they re wobbly. 


Then have one player read the iollovnng 
list c! numbers: 

T. 3G. 9. 24, IB, 8, G. 15. 30, 25. 10. 24. 

18. 8, 3 , 12, 2. 4. 12, 16, 9, 12. 18. 9. 12. 
20, 6, 10 

A.-: each number is called cut. each player 
should write it down n - y -.•:•« o! the squares 
n l:.<- :r . i. ur.Li all the spaces arc idled. 

Some numbers appear twice. 

Cure you are done, the gon t> car. begin. 
Plr i ye i s take turn rolling the two dice, multi- 
plying the two results, and th*n covering one 
n u the grid. The first one to cover five 

squares in e row (in any direction) is the 
winner- 
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DO 


edrf* ev er. * odd’ even * odd* oven * odd' even ■ edd* even ■ edd* even ■ odd* evert * odd 


EVgh an 4 044 


<11 


Lat s see, 2x3:6. 
Thot s an even 
number, so r win! 



p 8 gtg is a game that uses a principle sim- 
|'wC| ilar to the Prisoners Game and Lst'er 
U B Red. To pkiy, you will need two players: 

Player E leven) and Player 0 (odd), plus -he 
following: 

* Piece of paper 

* Pencil 

' Paper clip 

On the count ot three, both players show 
each other one to five lingers or. one hand. 

Multiply the number of fingers showing on one player's 

hone by the number of fingers showing or the other player's hand. 

If the product is even. Player FI wins. If the product is odd, Player O wins. 
Keep a tally tor twenty rcundE:, Which player wins the most rounds? 


i'ou should have noticed Ihul Player E won many more games 
titan Flayer G. WO Player E still win if both players use a spinner 
instead of their fingers? Try it. Use a pencil to hold a paper clip 
at the center of the spinner. Flick tire paper clip around the 
3pinner. Keep a tally for twenty rounds, Now, which player won 
the most games? 

Space 

for 

Tallies 


(see the folio wing page for possible explanations) 
ueAe .pea , ueAe ,.ppo . U0Ae .ppa . iCT® ippa ■ u-0/i0 .ppo 
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EVen and odd — Explained 

What'a going on? Why does Player E keep 
winning? There are two possible explanations: 

1. li Player r always shows either two or 
lour lingers, the answer wi'.i ciivy/s bo even, 
regard v-ss u: the number cf fingers Player O 
shows. Player K will win every time. 

Q. II Royer E ns totally h-r.K;’ ami shows 
lingers randomly, then it is the? same as using 
trie spinner Player E will -.vii r-n oi the time. 
To ;i .vliy fill in this multi plication tabic one 
circle oil the even numbers, Wowl 


X 

1 ! 

2 

3 

4 

5 

1 

1 

2 

3 



2 

2 

4 




3 ■ 

3 





4 ! 



| 



5 







A When ijuir look at the results, il'e easy to 
see which kind or number is more likely to win! 


Gef ouf of Here 



Make your way from START 
to END by following a number 
path that goes even, odd. 

even, odd. etc. 


How many 
different paths 
do you think you 
might start before 
you find the 
correct one? 






' Probability Puzzles 


Am Average Day 

W hat do you know abou: estimating averages? Each blank 
below represents an average value. Pill In the following 
story wit h yo nr estimates: 

lim UL/ 

t'm just an average ten -year- old who is inches tall. I am in school for 

hours per year. After school, I eat a snack. Usually it's popcorm One 
popped kernel weighs about 1 grams and there are about ( 

popped kernels in one cup. Today, we are out of popcorn, so I eat ice cream. My 
favorite flavor is o . I watch a half-hour TV show, but there is an average 
of commercials every 30 minutes, so the show is really only 

minutes long. Before t go to bed, t still check under the bed for monsters. After 
all, there is an average of ( monsters per bed. 


► One of the averages above is a mode. Whioh one is if? 



Words Know 


avernget: U ereeivthree wdyitucdkuliMHhP'Vj'iiMge Th^mean 
is vvhat you ge! If yaw add up all thevafyot and divide the total by thr- 
n u mb '-’I yf v,iEut . t h te Is typi cal [y what p-: o pi o m c t i 1 1 vvl ie n Ih ey m e 
the word Averse. The median of a of values is the value m the 
mPdcttecif the let whenthesetisvifirtert m order Thri- mode of a sel 
of vi r u eskth e v.i'u c that oc tur* mos i often V ode « * u i ually used a s 
the ave* ^ q *■ w t h* va ■ ues are not nu rnb •_ s * h > e eyr or ha;r eriJn r 
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HMden Mttjbers, EfC. 


There are fen sentences hidden in this grid, and only one sentence 
per line, but here's the trick: Within each sentence are letters that 
spell out a number ONE through TEN. in the grid, though, the 
spelled-out numbers have been replaced by the corresponding 
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Cconfwued) 


digits 1 through 10. Circle the sentences as you find them 
and write them out with correct spelling, and don't forget 
the punctuation! HINT: The sentences are all horizontal, 
but not every line has a hidden sentence in if. 






CHAPTER 9 
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SO WHAT'S LEFT? 

Y ou may alrec::y kn< «v whal <: remolrtdcr 
is: ;■ s whits ‘.art over oiler a divwicrs 
problem. Fc: example 3& + 5 _ f \ with a 
remainder of 3: 8 gees into 35 <1 times, out since 
' 1 x 3 -■ 32 , there is still 3 left over. 

Thft puzzles in this chapter are the remainder 
of the book vre've crammed it wit h S un ao tivit i w h 
that you didn't get a chance to seo 
in any of the previous chapters. 



Work out each problem with a ctiltrukitoi When you are through figuring, 
turn the calculator upside dawn to road the answer to the clue in parentheses. 
MOTE: 1 Some calculators automatically display a tj< -:-i:nril paint with two zeros 
ignore ihc: ; n, because it may make your answer difficult to read! 

9,645 / 3 = (small, medium, or large) . 

142 x 5 = (petroleum) 

1,879 x 3 a (what you walk on) 

10,000 - 4,662 - (honey makers) 

50,029 - 15,023 - (barnyard animal) 

206 + 206 + 206 - (the opposite of tiny) 

188,308 + 188,308 = (laugh in a silly way) 

10 + 13 = (not hard) 

926 x 2 x 2 = (an empty space) 
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Random Remainders 



$ 

(3 

(3 

(3 

(a 

(3 

C3 

(3 

(3 

(3 

(3 

(3 

C3 

(3 

(3 

£ 

(3 

.fa 

(3 

(3 

(3 

(3 

(3 

(3 

(3 

(3 

(3 

£3 

(3 
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cglimg c°<te 

8am is calling his friends to invite them fo a party. 

Using the phone keypad as a decoder, figure out 
the names of the people invited. Each phone button 
has several letters on it, so be sure to look for the 
number after the slash. If tells you if the letter is 
in the second or third space. For example, 2/2 = 

B. A number with no slash after it means the letter 
is in the first space. 

1. 4/3 6-2 e/2-8/2-8-8 

2. 3/3- 7/ 2-2 -6/2 - 5/2 

6/2 7/3-8-3/2-4/3-G/2 

3. 8-3/2-3 3/2 2/2-3Z2-2-7/2 

4. 8 2-3/3-3/3- 9/3 7-8/2-S/3-5/3 

5. 3*7/2-3/2-9 2 2/2-6/3-2-S 

6. 7/3-S/2-6-6-3/2-7/2 S-4/3-6-3/2 

7. 7/3-2-G/2-8-2 2/3-G/3-2-8/2-7/3 


t? rr _T7_ zj_ _p_ o. r? T p. r? jt. rr irt n pr, T7. t? t? o y g SLZLSZ U,Zl£L£LZJ.£L 
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NETWORK PUZZLES 

N etwork puzzles requite you to- muke sense of a 
network that is presented ‘o you. One of the most 
tor nous network puzzles is the Seven Bridges 
of Kothigsbsrg problem. 

tn Kdntgsherg. Germany trunv Kaliningrad; Russia), 
there was an island in the middle c: a river then flawed 
Ihrougi he c.ty. Alter the river passed around The island, 
it separated into two branches. Seven bridges were bu ;i 
so that the people of the city could move around. 


Words Know 


^W£ 


An imcitgnntMl^ii ^truLture 
group, oi sy5 rem of pus flU a nd Stipes. The e y 
are many types of networks computer 
nettWKks, railroad networks, bndge net 
work*, SntPinet network*, and soon. 


A map of the center of Koniysiwzg 
locks like ibis; 



Cun gnu walk around the city and 
only cross each bridge once? 

Try il. Trace the map of the city on a 
sheet or paper and “'walk" around the- city 
with a pencil so thcr you trace over each 
bridge once- and only once without lifting 
your pencil. 


li the original problem scorns hard, 
sometimes :J kelps to solve a simpler version: 



Suppose they burlt six bridges in 
Konigsberg. Could you walk around 
the city and only cross each bridge 
once? 

Why is this question easier? How is it 
different from the first question? 



Q: What’s the matter with the math book? 
A; It has problems. 
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An Approach That Makes Sense 7 bridge network 6 bridge network 

Here's a method to help you with any number of bridge 
network problems — or any network problems, Tor that 
matter. Hrst, turn the city map into a diagram, where 1 - jeh 
circle is a piece of land and each line is a bridge, 

Hitch dot of land is calk d a rede. 

You start and end a: a node (not always ending at the place you started! 
and travel along the l.rw* that connect them (the paths). 

Here is the general rule fur solving a network. You leak :v each n; i- 
and count how many rxi t u-. ;nad out of that node, An over, node has an 
oven number oi paths loading out of it. An odd nudo has an odd number 
of t >athfl. A network can bo solved (traced without lifting a pencil and 
crossing each path exactly once) ii die number of odd nodes is 0, I. or 2. 




Practice Solving Networks 

For each of tha following network puzzles, 
first figure cut if it can bo solved by counting 
tho number of odd nodes. If it can be solved, 
l hen mark it with ui r .vs • : .show hew to tract 
■ j'i’ ,.nd ;t and cress each path exactly once. 
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It's Perfect! 


/ JH live you eve r h ea rd of 'perfect ' \ 

numbers? They -m* whole numbers 
thai dre equal 10 \h c sum of their 
proper divisors. For example, & is a per- 
fect number because 6 - 1 * 2 + 1 Other 
perfect nuflibm ir^Lude 23 496, 3123 
13550336, 0569^90^6 1J74U691 328, 
2 3 05543 [} Dg ) 3 > J-: and 265S 4559 
9 £569E>17 /446H h'J2b I 5P53S 4217*. 
Ho.v do you OimSt ihey circulated 
that one? 
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Number Patterns 

See if you can figure out the next number in each of these eight sequences; 


Sequence 1; 
Sequence 2: 
Sequence 3: 
Sequence 4: 


4, G. 8, 10, 12, Q 
G, 10, IB, 20, 25, Q 

3 , 7 , n, 15 , 19 , □ 

4, 9, 16. 26, 36, C 


Sequence 5: 3, 6, 12, 24, 48, Q 

Sequence G: 1, 3, 9, 27, 31, 

Sequence 7: t, 1, 2, 3, 6, 8, 13, Q 

Sequence 8: 1, 2, 6, 24, 120, 


HOPSCOTCH MATH 

Bet you've never played hopscotch this way! Use the num- 
bered hopscotch board here end for each 'Hum 1 ' add up the 
numbers in the spaces on which you hop. 

* For example, on your first turn you would ’ hop' over 
nuinho? ], so don't count it, * As you keep hopping up the 
board, add 2+.3H-4+5-t-6 + 7 t-8 fS+10* * Turn around and hop 
back down the board adding 9-8+74-9+5 + 4+ 34-2 for a total 
Of 98 points. * On your second turn you would hop on 1, hop 
over 2 (so don't count it), and keep on going. 



,l[ip 
Chapter 
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Crazy Quilting 


COLOR MY WORLD 

I n 1&93. Francis Guthrie a at.;:.: mu: 
wondered whether any mop 
ccald be colored with four 
colors or fewer — to illustrate the 
borders, countnes that shine a 
border must be dilrerent colors. 

Try to color the map o: Afnca 
using only four colors. This may be 
harder than it sounds, but i* :sn': 
impossible: HINT; Choose one color ar.d 
fill in as many countries as passible. Then move \o the 
second color, the third, and- -finally- — the fourth. Countries 
♦hat share a border cannc; be the same color. ► 


The Burden of Proof 


This seemingly simple question perplexed mdlhemaiiOjni for 
ye-irs. In 1976, t.va rn.ithemdin.idny Appel and Hafcen, wrote a 
computer proqram to determine if any map could be colored 
wilh four colors. Tire program took over 1.200 hours to run. bur 
finally verified that only four color* are needed to color any map, 


This quihing figure isn't u rr . :p but the same idea 
is true? you should bo able to colot till the sections 
using only four colors, so that no two sections that 
touch are the same color. HINT; This puzzle is easier 
if you start from the middle and work your way out. 
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AN UNSOLVED MYSTERY 

T hfi puzzles in this book have answers, bin thero are some iamous 
mathematical puzzles to which no »m« knows the answer y«>. 
Maybe you will solve a famous unsolved puzzle. 

Or.v, s h-li puzzle is known as the Goldbuch's Conjecture. The 
eorrecturc is as follinvs: All even numbers greeter then 2 can be 
written os the sum of two prime numbers. (Remember, a prime 
number is one ingl can only be divided by 1 and itself.) 

No one has proved that this is always hue or disproved it by 
finding an example thal doesn't work {a counter-example). Hero 
■ ue examples that illustrate Gcldbach's Conjecture: 


6 = 3 + 3 
8 = 3 + 5 

10 = 3 + 7 or 5 + 5 (there may be more than one answer) 



Can you find two prime numbers that add up to the 
following even numbers? (You may ward to use the prime 
numbers you found in Chapter 3.) 


12 = 
14 = 
1G = 
20 = 
24 = 


+ 

+ 

+ 

+ 

+ 




34 = 
46 = 
58 = 
60 - 


+ 

+ 

+ 

+ 


Young Hath 
Geniuses 


Solving famous tv not only for 

mathematician* with a lot of educa 
Hon. In 199% tv.o ninth-graders found 
an origins! volution to this problem: 
Divide any line vpqnlpnt into a sc! 
number of equal parts us r rsg only d 
compass and siraigMedy^ VaridUom 
c-tihii pmhiem cfatoLutkluthe time of 
Euditl nOO :■ c . ). Find out about their 
solulion Jt wwwgftK a dtm y.orq/QL a P 
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Around, and Around, and Around We go 

This Inpic whirligig pattern, or tnskolc, is a very old and powerful symbol. Since i: >- ancient 
Celtic people of Ireland thought that lie number 3 was both sacred and magical, they may 
have believed that this symbol brought goed luck and prelection from evil Sometimes die at list 
would mid tiny lines or dots to make the pattern look like an animal, a f lower or u human face. 



As you wind your way through 
this mysterious frisk file, find 
fi bird in ft neat, an elf in 
a pointy tial, a fish, two 
snakes looking of 
each other, end 
o bird with a 
big bank. 
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T haf 's Josf ab°uf Rr'givf- 

Take n wild guess at how many daisies are in this field. Write your wild guess here: 


Here's a handy trick ihot will 
help you to get close to the 
correct number of daisies. 


1. Use n nilet and a 
br.ghtly colors:] marker 
to divide the picture into 
a number oi equal sixed 
boxes. The boxes; dor.': 
have to be perfectly 
square, and U doesn't 
multer how many Iroxes 
to moke, us Iona as 
they're the same size. 

2 . Count the flower heads 
(no; the slcmol in one o' 

i he hexes. ( taunt Hewers 
that are more than half 
in tire box as one Cower. 

3 . Now multiply the number 
of flowers in one box by 
She total r. iml>e: oi 
boxes on the picture. 



This answer is based on reasoning and is called an estimate. An Rsiimate is still 3 guess, but it's an 
educated guess, not just a wild one! Write your estimate of the number of flowers here: 


How do your two answers compare? 


I ! I 
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T he Very Lasf cross-Mwiber Puzzle 


Well, you've come to the end of the book. 

But before you go on your way, here is one last cross- number puzzle you can enicyl 


Across 

l. If "a cat has nine lives," then how many 
kves do nine cats hove? 

3, How many cards are in a full deck? 

5, The number that is two numbers a her 
3, three times in a row! 

7. How much is seven sevens? 

B. How many days ore in a year? 

10. How many Dalmatians arc in that 
classic movie? 

11. How many hours arc in a day? 

1?. What's between 5 and 9? 

15. It takes eight rows of eight checkers 
to lill a checkerboard. How many 
checkers is that? 

16. How many states are in the United 
States? 



Down 

.. A scorers twenty years. How many years 
is "tour score and seven"? 

2 . XVII in Arabic numbers. 

3. How would you see "qt .tarter t.o six an a 
digital dock? 

4. A month con have titis many days, but not 
often. 

6. What's an early bo dtirne? 


5. This number is a palindrome. 

1C. A dozer, dozens is called a "gross"] If you 
have a gross of per.c.is. how many pen- 
cils do you hare? 

1 1. Take or it ducky number or id double it. 

13. How many pennies equal three quarters? 

14. W.-iat s lei at a uollar if you spend a dime 
and two nickels? 
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APPENDIX A 


Glossary of Math Terms 


Arabic numerals 

A numeral system that relies on ten digits — 0, 
1, 2, 3, 4, 5, 6, "A 8, and 9, The Arabic numerals 
are what we use today. 

Averages 

"[here are three ways to calculate the average. 
The mean is what you get if you add up all the 
values and divide the total by the number oi 
values. This is typically what people mean 
when hey use the word average The median 
of a set of values is the value in the middle of 
the set when the set is written in cider. The 
mode of a set of values is the value that occurs 
most often. Mode is usually used as the 
average when the values are not numbers, like 
eve or hair color. 

Binary system 

A numeral system that uses 1 and 0, where I 
represents "on'' and 0 represents "off.” Our 
computers rely on the binary system. 

£, 


Calculate 

This term originated from the Greek word 
kajyvr pebble cr small stone because a long 
time ago, Greeks used small stones to do 
simple calculations, 

Centi- 

1 / 100 , 

Deei“ 

1 / 10 . 

Deka- 

10 . 

Digit 

A number but also a word for "finger," 
Coincidence? We think not. It's very likely that 
the first people to start counting used their fin 
gers -just as little kids continue to do today. 


117 



The eJQWTH/ABWD ■ Mnth Puzzles Book 



Fibonacci series; A series oi numbers that 
begin with 1, !, 7. 3 5. 5, 13. and sc on, where 
the -.wo. first numbers add up to the third 
(1-UZ). the second and third numbers add 
up She fourth hi s 2-3), and so on. This 
sequence was devised by l^unardo Pisano 
(Fibonacci). a malhematician who lived in 
Pisa Italy, between 1170 and 125Q. 

Geometry 

A a [ 1 1 ■ uv or phy s Lao i shu pe s. Lt c rally g eometry 
means ":o measure the Earth." 

H&ctrj- 

IQQ. 

Irrational 

In mathematics, irrational numbers are those 
that cannot be represented as a fraction they 
go on forever - inti ever with r.o repealing cat 
tern. 

Kilo— 

im 

Mathematic© 

Based on the Greek vord manihancm (to 
learn), mathematics measures and describes 
the wc:ld with number- and symbols. 


, 'T'T"I",| I r'T TH ,| T |l i"T'T 

Chfifdfe 11 ' 2 \ CM 


Millh 

1 / 1 , 000 . 

Network 

An Interconnected structure, group, or system 
of Dl. :1s a :;d lines. There uie many types ol 
networks: computer networks, railroad net 
works, bridge networks. Internet networks and 
sc on. 

Obelus 

The symbol " e used to indicate division. The 
word comes fruu: the Greek ward obwos. for 
sptl or spike, a pctnlcd stick used tor cooking. 
The symbol has been used as a division 
symbol since around 1650. 

Pi {pj 

This number represents the ratio of circumfer- 
ence (:he distance around the circle) ami 
diameter (the distance across the circ e). This 
number is the same lor all circles, no matter 
what their size. 

Polygon 

A geometrical figure vhth three or more aides. 
The fern polygon is from I he Greek roots poli 
(many) ar.d germs (knees). Greeks thought oi a 
polygon as a shape of many angles, which 
look like heir knees. 




Glossary of Math Terms 



Prime number 

A number that is divisible by just two htfiaren' 
numbers, 1 and itself. Seven is pnrr.e because 
it can only be divided by 1 and 7. Eight is not a 
pnrr.e number because besides 1 and S, it is 
also divisible by 2 and 4. The word prime 
comes from primus, the Latin word tor "fast.” 

Probability 

The chances of something happening actu 
ally, the ratio of the number of times it could 
happen compared to the number of possible 
things that could happen. Tor example, when 
you throw dice, you have J/S chances of get- 
ting each particular number. 


Solidus 

The slanted bar "E used for fractions and divi- 
sion, During the Roman Empire, the solidus 
was a gold coin. On the reverse of the coin was 
a picture of a spear bearer, with the spear 
going from lower left to upper right. This spear 
became the symbol tor fractions and division. 

Tallies 

Simple hr.es that each represent one object 
and are used for simple counting. 


Roman numerals 

Numerals 1 (1), V CS), X CIO), L {50}, C {1001, D 
{5001, M (1.C0D), ar.d sc- or., which were 
Invented by the Romans and are still used 
today or. clocks and in a few ether cases. 

Solar system 

The sun, nine planets that revolve around it 
Mercury, Venus, Earth, Mars, Jupiter, Saturn, 
Uranus, Neptune, and Piute — as well as all at 
their respective moons, comets, ar.d asteroids. 
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APPENDIX B 


Read Ail about it! 


Anna's Mysterious Multiplying Jar 

by Masaidiiro and Mitsjmasa Anno [Philomel 
Books, 1933) 

Counting on Frank 

by Rod Clement [Gened i Elevens ‘Publishing 
1991; explores how you and your imagination 
con make counting wild! 

Easy Origami 

by John Montroll {Dover Publications 1992) 
shows you how to make basic origami folds 
ar.d how to make fish, bitds. coats, and 
windmills. 

Grandfather Tang’s Story, A Tale Told 
with Tangrnms 

by Ann Tumped [Crown Publishers, 1990), 
Changing langram pic lutes tell the y 

about two foxes and a dangerous game dial 
might gel one of them kii/xt. 


The Greedy Triangle 

by Marilyn Burr s (Scholastic, 1 9$4). What it a 
disstitisiied triangle wanted more sides? In 
this story, a triangle changes into a quadrilat- 
eral. then a pentagon, then u hexagon, and 
keeps growing. Will it ever bo happy? tir.d oir 
by reading The Greedy Tnanglc ' 

How Much Is a Million? 

by David M. Schwab;: (Scholqshc. ]9S[:) show*^ 
a million, a billion, and a trillion in pictures 
of children, goldfish., and stars. If you can 
imagine a million, then how much bigger is 
a billion? 

If You Made a Million 

by Dowd M. Schwartz [Scholastic, 1989). 

Read this book tf you are curious to explore 
what J million dollars looks like and what it 

could buy! 
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ts a Blue Whale the Biggest Thing 
There le? 

by Robert E. Wells (Albert Whitman & 
Company 1993' stretches year mind's idea 
about how b.g is tecily big, from I he blue 
whale la the cmc of th* univ*i-«* 

Jumsrtji 

by Chris Van Allsbury (Houghton Mifflin 
Company, IM81). What if a roll of dice end a 
mow- on it e ■j'.ur.e beard ww Head and 
Hgum utr the probability of the next move. 

This l ;ak was made into a ir vie— did you 
see it? 

The King's Chessboard 

by iJavid Birch (Puffin Pfed 1933). When 
t: wise man asks the king to double his gift ci 
rice every day, can the king really grant *he 
wise man's leanest? tearr. how the power of 
doubling convinces the kina that the humble 
wise man hra -- j lessen worthy d srngs. 

Math Curse 

by Jor. Sc and Lane Smith (V king. 1 9951 
Imagines what i: would h* like everything 
yoa _-_-ok at turns into a math problem and you 
didn't kkc math. In this funny story, the clever 
girl eventually breaks the math Clirae 


Origami, Plain and Simple 

by Robert Neale and Thomas E lull fR* 

Ma: tin's Press, 1994) Is a great book for 
beginners* -it even shows you how :o make 
cm entire chess set from paper. 

Roman Numerals I to MM 

by Arthur Ge-isett (Houghton Mifflin C .moony, 
1998). 

Sir Cwmference arid the First Rnunrl Table 

by Cir.dy Ne- i.ch winder (Charloabrtdge 
Publishing, 1997). In this fun tale, King Arthur's 
knl'jh'is tty out a variety of ar n | :m fur tables 
nt ■ u kmghl’s son finds t->* i -e-i solution. 

What's Smaller Than a Pygmy Shrew? 

■■ r. E. 'Vella vAlb^r I .7 1 .iriuti i 
Company 1995} can help you imagine how 
.ssi.ai. is real*" small— down to a particle that 
is smaller them a molecule 
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PUZZLE ANSWERQ 


pH ye 2 * Roman Numerals 



Answer: CLOCK 


W+#T 

-H 



^-erry 



Answer: WATCH 


page 5 * Hidden Numbers 

1 I love my computer — when it work*! 

Z. Seth reeked of smoke after sitting by 
the campfire. 

3 My mother NkES to weigh tomatoes an every 
scale in the store, 

4. Annie was even early for school last week! 

5. We con stuff our dirty backpacks In your tent, 
fc. We like the mirrored maze room at the fun pork. 


page 6 * Practice Vour Digits 




4 

2 

-3 

J 

J 

| “ 

L 

J 

4 

l 

! 1 

2 

2 

2 

4 1 

3 

■i? 

_i_ 

4 

C- 

+ i 

A 


2 

3 

1 

■ 

4 

3 

r 

4 

2 

1 


Lit j 

E 

*T 

: 

c. 


paqe4* When in Rome 


149 

14 

2660 

922 

1606 

14 61 

;N A 

T 

O' 

R 

A L) 

. ■ 

149 

N 

922 

j 

411 

29 

8 

1606 

751 

u I 

M 

B i 

E R 

S 


. -j. , 

4 

2 

i 

1 t: . 

2 

3 

4 

3 

3 

4 

2 

3 

4 

4 

2 

4 

2 

4 

3 

3 

2 

1 

3 

2 

4 

* 

2 

2 

4 

2 

3 

4 

4 

1 

4 

1 

2 

6 


page 7 ■ On or Off? 

TOOTH THIRTY 
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pages 10-11 ■ Making Sense of the Irrational 

DIGIT VALUE 

012 3 456709 



page 1 2 * Let's Get Packing 

l tail Kefly Short fo^ directions ta State park. 


2 


&Lry sun block nnd beg spray„ 


3 dneckthe flashlight batteries. 


^ FiE! water bottles, make. snacks, and get chocolate! 


5 Pack ponchos arid extra socks 


6 Find binoculars and bird books 


page 1 3 * See What I Mean? 


% \ ^ ^ ^ ^ % fj ^ | o 


-U ft 

Ml " 


S - 1 - ” 

n S\ 




page 1G* Clock Math 


10 * 12 = JX” 

11 + a - H 

3 + 4=0 

8 +- 3 = V 

o 

n 

ON 

+ 

O 

i 

11 - 3 = _R 

i - 3 = AC 

ii - i = T 

Ol 

i 

r\j 

ii 

j: 

12 + 12 = Y 
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page IS ■ Numbers with Direction 


14 

21 

13 

2 

5 

18 

w 

u 

M 

8 

e 

8 


12 9 14 

5 

L. I j N 

E 


p<s ge 20 * Con nect the Dots 


fro m 

eerier 

Addition 

Subtraction 

A. 

-3 + -5= -8 

-3 - -5 = Z 

8. 

-4 + 2= -2 

4 - -8 = 2 

C. 

-1 + 5= H 

5*2=3 

D. 

4 + -8 = - 4 

* 4 - -2 = -2 

E. 

7 + -2= £ 

7 - -2 = 9 

F, 

-3 + 3 = 0 

-2 - -2 = O 

S. 

00 

4 

4^ 

ii 

-3 - 4 = -7 

H. 

-2 + -2 = -4 

-1 -1 = -2 
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page 21 * Magic Squares 

There is more than one way to complete the 
magic squares, but the solutions will be similar. 
Here is one way of solving each magic square, 


Magic Square S Magic Square 1 0 


s 

3 

4 

16 

6 

8 

1 

5 

9 

2 

10 

18 

s 

7 

2 

12 

14 

4 


Magic Square 9 


15 

5 

7 

I 

9 

17 

11 

13 

3 


Magic Square 1 


4 

-1 

0 

-3 

1 

5 

2 

3 

-2 


Magic Square 0 


3 

-2 

-1 

-4 

0 

4 

1 

2 

-3 


Magic Square 4X4 


16 

2 

3 

13 

5 

11 

10 

8 

9 

7 

6 

12 

4 

* 

15 

1 


pages 24-27 * 

Solve a Cross- 
Number Puzzle 
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page -28 * Cross Sums 



page 29 • It's My Favorite 



I LOVE TO ADD 


page 3$ • Multiplication Boxes 


page 36 • Musical Math 

tn ie 

5jW 4/72 

3i5 HI 

7/175 3/mT 

11 HH 

8jl68 6/264 

33 31 

8/264 6/186 


\H 

3jW 6/84 



\I 

A 

45 

ur 

O 

16 

K/ 

N 

12 


jr 


E 

13 

B 

15 

.r 

11 

* 

A 

22 

/ff 


What comes before a tuba? 
Answer: A one ba! 


-4 

5 

p/o 

-9 

P 

. 4- p S_jL 

3k 

30 

i0%0 


1 

jT) 

21 

-5 

-X 

10 

'35 

-6 

A 1 0 


7 

10 

iO 



-11 


-10 



-3 

1 

-18 



r / 

-21 


1008 


page 41 - The Sieve of Eratosthenes 

r~7© 

©i 


©1 

[X 




X 

X 

X 

@ X 

X 

X 

X X 

x 

X 

(43) 

X 

x 

X 

© 

X 

X' 

X 


5n 

xxx 

( 73 ) 

X 7-5‘ X 




83) pA 

XX pr 




Jr 


X X 

96' (97) 


Prtmc Nuinbcrs 2, 3. 5. 7, l! 13. 17. 19. 23, 
4t. 43. 47. 53 59 61 .67, 71, 73. 79, 83, 89 
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psqo45 * Squares and Radicals 

S’ = 25; 6 : “ 36; 7 J = 49; B : = 64; 9' = 81 ; 1 0 : = 1 00; 

11 =121; 12-= 144; 13 J = 169; 14 ; -196; IS * 2 3 4 5 * 7 8 = 225; 
1 6‘ = 256; 1 7 : - 289; 1 S' - 324; 1 9' = 3G1; 20' = 400 


page 46 ■ Goofy Gardener 




page47 * A Radical Sign 

Y 9 = 3; m = 4; \'2S = 5; \49 - 7; m'64 = 8; 
Y81=9; TOO = 10. 


page 48 ■ On You r Mark! 

V9| 3 to get ready, 
-3 + 4 I for the money, 
2 ! to go! 

4~2 -2- for the show. 


1 for the money, 
7 for die show, 

3 to get ready, 

4 to go! 


page 50 * How Four Can You Go? 

2 = (4x4 = 4}* ’,'4 g-4^4 + (44.4) 

3 = (4 4 4 + 4} 4 4 10 = 4x4 -4 

4 = '.(4x4x41-4 11 - 44 * {\4 + V 4 ) 

5 = (4 X 4 I 4) 4 4 ! 2 = \'(4x4x4) + 4 

6^ (4 + 4 + 4^ V4 1 3 = (44 : 4) t V4 

7 - 4 + [{4 + \ 4 ) * V4 ] 14=4=4-4+ \4 

8 = 4x4 = 44-4 15 . - (4x4) -(4 =4) 


page 51 ■ Your Number's Up 

1 ONE STEP AT A TIME / HOLE IN ONE / A LONELY 
HUMBER 

2 TEA FOR TWO / D1C £ IN A M 0 NOPOLY G AM E 

3 LFTTIE PIGS /THREE MUSKETEERS 

4 QUARTERS IN A DOLLAR / 4 PR IV FT DRIVE {The 
Dursloys' ad dress in Horry Pol ter i 

5 POINT 5 ON A STAR / OLYMPIC RINGS / SCHOOL 
DAYS IN A WEEK 

6 HALF A DOZEN /LEGS ON AN INSECT 

7 DWARVES WITH SNOW WHITE / DAYS iN A WEEK 

8 ARMS ON AN OCTOPUS / OUNCES IN A CUP / 
FIGURE 8 IN ICE SKATING /EIGHT SIDES ON A STOP 
SIGN 

9 CAT LIVES. PLANETS IN OUR SOLAR SYSTEM 

HJ FINGERS OR TOES / COMMANDMENTS 

1 1 PLAYERS ON A FOOTBALL OR SOCCERTEAM / 

APOl LOU MISSION 10 I HE MOON 

12 MONTHS IN A YEAR / NUMBERS ON A CLOCK FACE 

1 -j AN UNLUCKY NUMBER / STRIPES ON THE U.5. FLAG 

14 FEB RU ARY T 4 IS VA LE NTINE'SDAY 

15 MINUTES IN A QUARTER OF AN HOUR 

16 OUNCES IN A POUND 

1 7 T1TL F OF A I FEN MAGAZINE r AMERICAN REVOLU- 
TION STARTED IN 1 776 

IS HOLES ON A GOLF COURSE / AN AGE WHEN YOU 
AKL OLD ENOUGH TO VOTE 

19 1984 (title afa book BUILDING 19 [ddHcaunl 
store; 

20 FINGERS AND TOES (all together ) ; 20THOUSAND 
LEAGUES UNDER iHL SLA {Title of a book) 

2 1 ANOTHER NAME FOR THE GAME OF BL ACKJACK7 

THE CENTURY WE ARE IN 

22 FEBRUARY 22 IS GEO RGE WASH INGTQN S 
BIRTHDAY 

23 MICHAEL JORDAN S NUMBER / CHROMOSOMES 
IN A HUMAN BEING 

24 HOURS IN A DAY /TWO DOZEN 

25 DECEMBER 2 5 IS CHRISTMAS DAY /A SILVER 
ANNIVERSARY 

50 U.S. STATtS/ STARS ON THE U-5- FLAG 
1 00 ONE HUNDRED BOTTLES OF BEERONTHE WAL L' 
SONG / PERFECT SCORE ON A TEST 
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page 54 • Shape Changers 

THREE SQUARE 

>crnn voAjrn 

MEALS A D A V 1 

UDJ1V J UJA 


page 55 * Six-Sided Math 



page 56 * Hide in Plain Sight 

VWMOaVHjKCWF IMF 

ATHGI KOf*6«UMLOC 
NV.WVSF JEWHe/CHM 
6 I V / / / VtlQHMCHFO 
LFKZEHOM-TFIPL 

EOtflte FWEAV J OL<( E 
LHJ CTOlfNf »(£f « L 
SOCSJHSDFif TNAi 
JVK¥Lv<io#Na l i a 
M J’A A A Z J ( O H L I. R 
5VA^AVSU«RMICEEa 
O C A A a u LNH EOHL P 

FHVH'V UOHNFIOC 
SOFSOJ S M - T U « D 
V P E ft ? 6 N n T C U L A Ft J 


page 57 « Life of the Party 


T] 

2 

3 

4 

5 

6] 

7 

8 

9 


0 

if 

N 

T 

L 

£ 

5 

5 


page 58 * Going Around in Circles 



page 01 * The Last Straw 

Tape the lips of three straws together to form a triangle 
thatlies flat on the table. Now, take the remaining three 
straws and tape them so that one stands upright from 
each of the three comers, finally lean the three straws 
toward the center and tape all three tips together so 
that you have an open pyramid. This is called a totra 
hedrnn.' and it is made up of one triangle tying flat on 
the table plus three more triangles for the upright side. 



128 


PUZZLE ANSWERS 


pat? e 62 * Get to the Point! 



r: Nons “ they were aii copy cat5 r 


pages 64 65 * On a Treasure Hunt 
The Windy Hill 

1 Her fat her was a f raid ofqft os n and wo u!dn r t 
vanthis money dose to the i emetery. Cross 
out the cemetery, 

2 . Cm h S tede did not tike s m aft dark places 
efther. Crosscut mine dinfi well and cave, 

V if he buried the money .it would tot to The 
north of his cahirhThvtv *ire ho under- 
ground hrdmg places left north of the 
cabin, so he must not have burred his 
money. Cross out dano bones. 

4 . j f h e hid it £? b o veground, it ivo ufd be south of 
the cabin. Both the ham and the Lurie Pine 
are north of the cabin, so cross those out. 

5, if he didn't hide it in the well then lie didnt 
ntdettm the windmill cither. He didn't hide it 
in the well fyotrve already crossed it out), so 
you can cross out the ^ndmilS as well. Nov., 
the only other hiding place left is Windy Hill, 
which is the answer. 


page 66 - A Square Deal 

424313 4 24 
2 1 2 4 3 4 2 12 
124 3 23423 
343212341 
432101 2 1 2 
3432123 4 1 
L24323423 
2 1 2 4 1 4 2 1 2 
424131 4 24 


page (jo • The Domino Effect 



Dominoes* work by marching the open numbers, so 
that a 1 goes next toa I, a 2 next to a 2, and so an. 
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page 67 * Picture This 










pages 76-77 * A Weighty Matter 

Blue whafe 


page 78* Measuring Your ZZZs 


pages 72-73 * Not by a Long Shot 

Giraffe 

page 74 * Hink Pmk$ 


L Piie of gamp.s that 
weighs 2,000 lbs. 

2. 5.280 foot g~m 

3. Two pastries that ore 
each 12 inches long 

4. Ve*-y difficult 
3 feet 

5 Rubber boll that 
wetg hs 16 Ounces 

6. 28.4 grams that 
jumps quickly 

7 r Urgent message that 
weighs 2.2 pounds 


FUN rON 


WILE SMILE 

SWEET 

FEET 

HARD YARD 

ROUND 

POUND 

OUNCE 

POUNCE 

KILOGRAM 

TELEijP ,*A 



r h w £ e 




— r 

1 1 


1 l } * 5 A 


r o SEE HOW. L o fj & 

31 1.Z5 2.Z5 if 5) 3( 125 4* Z.75 H ! 5| 

SHE SLEPT 

2i 3i 1 ; zi | 3? 


BILLIONNSG&I 
page 79* BLLSBSNOILIB 

Lost Billions IBSSNBILLONS 
LsNN&OBI L LNO 

L I I O I rre&oei 
looilboli b i l 
IILLOB5ILOBI 
OLLLONLBOrsL 
NLIBILlOBBrl 
5 1 BL I BOOT Lift 
I B L B B X LOONSI 
oe a i l roowsoL 
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page 80 * Googols of Fun 

i 7*15- 15*7*15*12 8*1*19 

k k <L O G _0 L_ HAS 

15 * 14*5 8 * 21 * 14 * 4 * 18 * 5*4 

one hundred 

26 * 5 * 18 * 15*19 
ZER O S 


p^ge87 • Taming Dragons 

Day 1 Day? Day 3 Day 4 

Ruby Smokey Spitfire Forktail Blaze 

Jade Forktail Smokey Blaze Spitfire 

^ ■ * Sapphire Blaze Forktail Spitfire Smokey 

Topaz Spitfire Blaze Smokey Forktail 

* 

page87 • TheMarriage Proposal 


page' 81 • On Your Toes 



pages 84-85 • Logical Math 

1. The other one is a nickel! 

2. 994(9-9}- 100 

3.30. 1 S - 2 and 2 + 1 0 - 1 2. Note: 30 divided by 
half is not the same as 30 divided >n half, 

4. You have the three apples you took away. 

5. "A pic in the face ' 

8. 'One in a million. ’ 

7. ’Sin of one, half a dozen of another." 

8. He weighs meat! 

page 86 * Moving Around 

Gary is moving to Boston. Harry is moving to Dallas, 
Larry is moving to Chicago. Mary is moving to 
Atlanta. 


Ruby can take out one pebble and “accidentally" 
drop it into the river. Then, she'll insist that the 
pebble was white Since the other pebble in the 
purse is black, everyone has to assume that she 
dropped the white pebble — and she won't have to 
marry the sneaky prince! 

pages 88-89 * In theLand of Confusion 

Can you figure out who is a sage and who is a 
jester! Xavier and Zachary are sages, and Yale is a 
jester. Hereistheexplanation: Xaviermustbeasage 
because if he were a jester, he would Ire about it. 
Since Xa vier is a sago, Yale Is a jester— his claim that 
Xavier is lying is untrue. In turn, that means Zachary 
is tellmg the truth, SO he isa sage. 

Are the boy and girj sages and/or jesters, and 
what color hair does each one have? They are 

both jesters, the boy has red hair and the girl has 
black hair. If the third statement is true, then either 
the I irst nr the second statement must Ire untrue; 
but that's impossible— either they are both true or 
both uni rue, sine eoneisa boy and the other isagirl. 
Thai meansthe boy is ajester, which means that he 
is the one who said, "Cm a girl.' Therefore, the girl is 
also a jester, because she said. "I'm a boy. 1 
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pages 8B-B9 + In the Land of Confusion, continued 

What can you tell about him or his son? They lire 
both sages. Let's took at it this way; 

1. If the statement is true, then they are either 
both sages or jesters; since the father is telling the 
truth, they are both sages. 

2. If the statement is false and t he father is a jester, 
his son must be a sage Jn which case the statement 
is not a lie. which means that the father cannot be a 
jester. 

That means the only possible outcome is that 
they are both sages. 

Immediately, the sages tried.: “Imposterl Arrest 
that manl^Why? If the King were a sage, he would 
say the truth, Tm a sage." If the King were a jester, he 
would Ireand say, Tm a sage. r Sincethe King said. I’m 
a jester/ he is neither a sage nor a jester, and is not a 
citizen of the Land of Confusion. 


pages 90-91 ■ Read the Numbers 


CR8TV 


1DRFL 


42N8 

L 1 

/ LKFATKc 

; i VVfl r. LJ- K F 0 1 

£L 

4EVRL8 


I4G0T 

L J 


f "v 

10SNY1 

L 

L rKtV^V. L^Tfc 

3 I F-asiSar 

il Tg'J'JlS ^rn-.^y 

H82W8 

V 


2BA 

L j 


W8NC 

? rrt 'u ww 

& A, 

D_ J# r jufltf SEE 

4CAST 

L. J 

! 

P 

10 Q 
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page 92 * Simple Symbols 

6 2 1 2 16 

-411 - 1 1 2 

2 10 10 4 


page 92 * Buying Numbers 

The customer was buying numbers for her frontdoor. 


page 93 * I Can't Find It! 


122131235 
223312141 
121252212 
231431425 
123423344 
415212133 
534124455 
122134512 
31 1243321 


page 93 * I Found It! 


Its 

til LmIl* rwi 
Arml-wl T hpI 

J* it mine 

3 

h-ilK h 

1 

Josh 

4 

Mhnn 

5 

IOTU 

jftH 1 J l|i • 1 1 ■ L I I -. I 1 

13 


page 98 * Who Owns That Car? 

Look at the license plate upside down, and you'll see 
that the numbers spell out GLUE LEE . 


132 


PUZZLE ANSWERS 


paqe 99 • Even end Odd 
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page 1 00 ■ Get Out of Here 



page* )02- 1 03 * Hidden Numbers, Etc. 
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SAMPLE I atfTrfeft f h,?.-c 

1 Put o Sri cash baq 

2 V/jjTrg htfre ap : 

3 It tj Ror toti 

4 5ee r I"vt;gat m ail 
Whot *! cu 1 ;- ph^r c nrifs? 

6 . The pond >5 f i N r i w rf hgfds. 
j That^obld nice 1 
^ 5he is teq near* the ^dgt 1 
g He has o in ! r *. t Concord 
10 Ctan'T wor ry b.: heppyf 

page 106 ■ SpelSulfitn-r 


page 101 ■ An Average Day 9A^b / J s {small ■' 3215. SIZE 

One of the averages above h a mode. Which one 143 * 5 = (petrofevm) 7U> a OIL 

is it? Average ice-cream flavor i,$79 * 3 = {what yau walk on] 563/, i fgs 

10.000- 4,667 ^ Owey mckfrf ) 533S, BEES 

50.039* - 15,023 - ( Ldi ftyfl 1 d arcirol) 3SCfl& T GQOSF 
206 - 206 * 206 = (the opp*S cf *rty) 6IS. BZC 
iaa.30ft * 5&ft.30a = (laugh -ft a idly «£y) yctlfee llkOLE 

10*13= (mi hard) 23, |2 

926 jc 2 x 2 ^ (an ff/npTy $ pact) 3704 . HOLE 
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PUZZLE ANSWERS 


page 10/ • Calling Code 

1. IMA NUTT 5. DRCWABOAl 

2 FRANKN5T6IN 6. SUMMERTIME 

3. TED E BEAR 7. SANTA CLAUS 

4. lAffYPULl 

page 109 * Practice Solving Networks 

«*— ■ - 


tv selutson 

* — — — * 

nj ioLtitr 

page 110* Number Patterns 

Sequence 1: f 2 • 14 
Sequence 2: iS-30 
Sequence 3: +4 - 23 
Sequencer t 5, +■ 7, -9, + n r + 13-49 
Sequences: * 2 - 96 
Sequence 6: - 3 --24 3 

Sequence 7: 1, 1,2,3, 5,8, 13:1 + 1^2:1 -2 = 3:2 
+ 3 - 5:3 + 5 = 8; 5 + 8 - 1 3;8 * 13-21 
Sequence 8: 1 , 2. 6, 24, 120: 1 x 2 = 2:2 x 3 - G; G > 4 
-24:24x5- 120;120x6- 720 

page 110* Hopscotch Math 

Turn One - 98 point* 

Turn Two - % points 

Turn Three - 94 points 

Turn Four -92 points 

Add all four turns together to get 380. 




SCcrt 

VT' 1 

• 


t*3 


page 111* Color My World 



page II I * Crazy Quilting 

There are several ways you can color this 
pat tern— t hi s i s ju st one way of doing it . 



paqe 1 12 * An Unsolved Mystery 

12=5 + 7 
14-11 + 3 


16 = 11+5 
20 — 1 3 i 7 
24 = 11 +13 


34 = 31 + 1 
46 = 23 + 23 
58 = 53 + 5 
6D- 53 + 7 


134 




PUZZLE ANSWERS 


page 1 1 iJ * Arou nd, and Around, and Around We Go page 11 5 * The Very last Cross-Number Puzzfe 



page 1 1 h • Thai’s Just about Right 

Answers wilt vary. We chose to divide the field of 
daisies into 24 boxes. There are about TO daisies in 
every box. Therefore, we estimate that there are 240 
daisies in the field pictured 
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The Everything* 



Packed with tons of information, activities, and puzzles, 
the Everything Kids* books are perennial bestsellers that 
keep kids active and engaged. Each book is 8” x 9 VT, 
144 pages, and two-color throughout. 

All this at the incredible price of $6.95! 
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The Everything' Kids' Math Puzzles Book 
1 5B062-773-0 



The Everything Kids’ Rugs Book 
15B062-892-3 



The Everything Kids Baseball Booh. 2nd Ed. The Everything Kids' Money Book 
1 -58062-688-2 1 -58062-685-8 


The Everything Kids' Cookbook 
1-58062-658 0 

The Everything Kids' Joky Book 
1-58062-686-6 


The Everything Kids' Nature Book 
158062-684-X 

t he Everything Kids' Puzdc Book 
1-58062-687-4 


The Everything Kids' Monsters Rook 
1-58062-657-2 


The Everything Kids' Science Experiments Book 
1-58062-557-6 


The Everything Kids' Mazes Book 
1 58062-5584 


The Everything Kids' Soccer Rook 
1-58062 642-4 



The Everything Kids' Travel Activity Book 
1-58062 641 6 



Other EvatmuMf* Hu a ;ks try Ami's Mnu Cos rrmiv^ 



The Everything • Bedtime Story Book 

by Mark Binder 

The EL’mihing' Bedtime Story Book is a wonderfully mightal i irlfectton of Mi stories 
ihiti win delight ilit- lutUu* family Accompanied hy- charming illustrations. lhr j stories 
included are retold in an except Minalti amusing style and arc perfect for reading aloud. 
Krom familiar nursery rhymes to condensed American classics, this collet lion promises 
to promote sweet dreams, active imaginations, and quality family lime 

0 - Ci OOO 0000 



TrKte 

l 68062 u?3 


The Everything Mother Goose Book 

by June Hifkin 

The £1 rivthing Mother Goose Book is a delightful collection of 3(^1 nursery 
rhymes iluil will cnlettajn adults and children alike. These wonderful rhymes are 
easy lor men young renders to enjoy— and great tor reading aloud. Rach page 
is decorated with captivating drawings of 1 j cloved t lNiiaclers. Ideal for any age. 
The iiienllm'A Mother Goose Book will ins; tin- young readcis and take par- 
ents on an enchaining trip down memory lane 
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The Everything Fairy Tates Book 

by Amy Pieters 

Trt^e your children in man:k,tl Linds where animals ifiylhical cnv;TixrcN 
wander irtf^K: and ^kh) a ml evil come in every imaginable form VnTII find 
all this and more in Thv Eimyihittif Fain Tates Book, an extensive eulke- 
lion of tOO classic fairy tales This rttchnnhrtg compilation features charming, 
uriginal illust rations that gi ui ivmtw t revive imaLnuaiiotis and iiualitv lamitv turn 


Available wherever books arc sold! 

To order, call 800-872-5627, or visit us at everything.com 
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